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; POREWORD

This report is one of two computer program user's manuals prepared by
Aerotherm Corporation under USAF Contract F04611-70-C-0012. Included herein
is Volume II of the manual for Version 3 of the Aerotherm Charring Material
Ablation code. This volume presents definitions of Fortran variables, flow
charts, and program listings. The report was first published as Aerotherm
Report No. UM-70-14. The work was administered under the direction of the’
Air Force Rocket Propulsion Laboratory, Motor Component Development Branch
with Mr. R. J. Schoner as project officer.

Mr. M. R. Wool was program manager and principal investigator. Sig-
nificant additional assistance was also provided by Dr. C. B. Moyer.

This technical report has been reviewed and is approved.

R. J. Schoner
Project Engineer, AFRPL




ABSTRACT

. 1 2

= 1 This two-volume report describes a Fortran IV computer code which com-
3 E putes the transient thermal and ablation response of a charring insulation

: material structure. The program is for one-dimensional bodies, but can treat
a variety of shapes, including planes, cylinders, spheres, and more.general
thermal "stream tube” bodies. The program can treat complex system& including
a main ablating material, several charring back-up materials, and a multiple
non-charring material back-up structure.

An unusual feature of the code is the very general heated surface bound-
ary conditions, which can account for

° Simple specified tempefh;ure and recession rate
e Specified heat flux with no recession

e General thermochemical erosion model incorporating complete
chemical erosion computations, both equilibrium and non-

\ equilibrium, for any material exposed to any environment.

The code has seen extensive use for thermal performance studies of
ablating heat shields, rocket nozzles, and spacecraft structures.

Volume I of this report contains descriptions of the problem treated,
the equations solved, the input information tequired of the program user, and
the program output information. It also provides a card-by-card user’'s input
guide and a number of sample problem input and output listings. Volume II of
the report contains supplemental information on the specific Fortran IV codings.
It includes program listings, flow charts, and definitions of Fortran variable
names.
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SECTION 1

INTRODUCTION

The computer program described in this user's manual is a revised
edition of the Aerotherm Charring Material Ablation computer program. The
previous code, CMA Version 2, is described in References l, 2, and 3. The cur-
rent program, CMA Version 3 (denoted CMA3 or CMA/CBEM), solves all problems that
earlier versions could solve and provides additional computational capabilities,
featuring in particular an added charring back-up material capability.

The purpose of Volume I of this user's manual was to enable an un-
familiar user to utilize effectively Version 3 of the Aerotherm Charfing Mate-
rial Ablation computer program. It contained a general description of the prob-
lems that CMA3 solves, an input data deck preparation guide, and sample problem
input and output. Volume II of this manual, included herein, contains the
following additional program documentation:

"4}
® Definitions for important Fortran variables used
® Flow charts of program logic for each Fortran routine
e Listings of Fortran IV source decks

These are given in Sections 2, 3, and 4, respectively. Another document of
potential value to a reader desiring a more detailed exposition of the theoreti-
cal fundamentals of the CMA program is Reference 4.
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SECTION 2

FORTRAN VARIAELE NAMES

The names and definitions of all Fortran variables used in impor-
tant subroutines in Version 3 of the Aerotherm Charring Material Ablation code
are given in this section. Since the CMA3 code is divided into several routines,
the majority of all variables are included in COMMON statements. These variables
are defined first. Portran variables which are used only locally in the CBM,

INPGUT, and THERMS subroutines are then defined. Variables used locally in
minor subroutines are not given.




LIST UF FURTRAN VARIABLES
APPEAKING IN COMMON STATEMENTS

VARIAGLE VESCRIPTON UNITS
NAME
ANEA () ORIGINAL (INPUT) CRUSS SECTION AREA OF NODE Fiz
ASTER IHe
8a ARRMENIUS PHE-LXPONENTIAL FACTOX IN DECOMPOSITION SEC-1

KINETIC EWUATIUN FUx COMPONENT A

B8b ARRHENIUS PRE-EXPONENTIAL FACTUR IN DECOMPOSITION SEC~1
KINETIC EWUATION FOR COMPUNENT ©

BuB(l.J) ARRENTUS PRE~EXPUNENTfAL FACTOR IN VDECOMPOSITION SEC~1
KINETIC EUUATION OF J Tri COMPUNENT OF I TH
. DECOMPUSING HACK=Ur (ANALOGOUS TO BAs Bbe BC)

8¢ ARRRENIUS PRE-E&PONtNTIAL FaClon IN DECONPOSITION SEC~-1
KINEIIC EUUATION FOx COMPONENT C

BLANK | L,
gnEX INPUT BURNING NATE tiPONtNY USED IN MODIFYING
INPUT TRANSFEP COLFrICIENTS
ary SLOWING ReDUCTION PanAMETER. LAMBULA
CnCRJ CHAR THTERFACE CRITenIAS CHAR LINE DEPTH 1S DEPTH OF

LINE OF OeNSITY
kiU (2) oLnCRI® {RMU (1) =10 (2) )

“

CMr NATIO OF (M/Cw

peLt ) NODE THIUANESS F1

oeLMG EMTHALPY UF SFORMATIun OF PYROLYSIS GASES 8Tu/Ly ;

, S

oLLM MINIMUM ALLUSEL THICKNESS OF LAST (SHRINKING) F1 \
NODE IN ADLATING AATLRIAL '

DeN INTERPOLATIOUN #RACTION FUR FUNCTIONS-OF=11ME
TABLES

anCtl) ENTHALPY UF FuRMAlIun OF CHAR OF |1 TH DECOMPOSlNG atusLe
HACK=UP CaNALOGOUS Tu LH2) ‘

unv Ll ENTHALPY UF FORMATIUN OF VIRLIN PLASTIC UF | TH srusLB
DECUMPOS ING BACK=UP (ANALUOLOUS TO DM1)

onl ENTHALPY U FORMATIUN UF VIRGIN PLASTICe MAIN #iu/ZLe

MafeRTAL

2-2




VARIABLE
NAME

one

DTHB

DTHIN

DTPRT
DIPR2

DIPRI

€A
Ev
EC -

EE(l+S)

LEMAL )

Ersy
ETA
FF(led)

FJFH

FUFS

Flilebl)

FeatlieL)

GALl)

/

/

LIST OF FORTHAN VARIAGLES
APPEARING IN COMMON STATEMENTS

UESCRIPTION

’

| ENTHALPY OF FORMATION OF CHARy MAIN MATERIAL .

LIMIY VALUE OF 'I'IHE .}NCREQ?N'I’

INITIAL TIME STEP USED Al BEGlNNlNG oF PROBLEN
AND AFTER A CnANGE lu OPTION \

FIRSY OUTPUT TiMe INTERVAL
SECOND OUTPUT TIME INTERVAL
THIRD OUTHUT TINE INTERVAL N
ACTIVATION eucnsv FOR "CONPONENT Ao EA/R
ACTIVATION ENERGY FOR couPouﬁnr‘é: E8/R - \\;‘
ACTIVATION ENERGY .Fun COMPONENT Cs EC/R :

ACl’IVAIlON ENENGY EtI+J)/R FOR COWO'ENI JOF 1 Th

'oecouvosxue aacx-uo (ANALOGOUS TO EAe EBy €c)

SLOPE OF AREA vsS AB:OLU'IE RADIUS (OR DISTANCE)
CURVE OBTAI'ED FROM ORIGINAL INPUT OF NOQAL DA‘I’A

EMISSIVITY OF BACK wALL
Y 4

NOT CURRENTLY USED ¢ ‘

© PRECALCULATED COLLELTIION OF TERMS IN DECUNP-

OSITION KINETIC EQUATION FOR J TH COMPONENT OF
1 TH DECWOSXNG BACK=UP (ANALOGOUS TO FA, FBe FC)

HALF THE S'AWARD uuueca OF NODELETS (SEE - .f AND
FJUFS)

STANDARD NUMBER OF NODELETS PER NODE FOR ALL NOOES

EXCEPT THE FIPSTe wnlCnt NAS HALF THIS MANY -

L TH TABULAR F-FUNCTION FOR vtaoxu coubucrxvxtv

IN COMPUTING CONDUCTIVITY In PARTIALLY .
PYROLYZED ZONE

L TH TABULAR F= FUNLIION FOR CHAR CONDUCTIVITY,
USED IN CONPUTING CONDUCTIVITY IN PAR‘UALLV
PYROLYZED ZONE

RESIN VOLUME FRACTIUN FUR 1 Tn UECWOS‘NG BACKLP
(ANALOGOUS TO GUAMA) ) ‘ {

2-3 ' .

SEC

UN1TS

BTU/LS

SEC

SEC

[
-

SEC

SEC
VEG R
DEG R

" DE6 R

DEG R

F1

(ILB/FT3) o0
Ale=PSI(1ed)

/SEC

F13 RESIN/
FT3 MATERIAL




VARIABLE
NAME

GAMA
He )

HCONY
V10T ¢ )

Iex

it )
11
ILOt )

INCH

INPUT

Ing )

.

L]

ISENCIPR)
. ™ ~
9.
JFH
JFHP

Kl tlsJ)

KOUT
LLY

MATL ( )

G b e -

LIST UF FURTRAN VARIABLES o
APPEARING IN COMMON STATEMENTS

© DESCRIPTION UNITS
" VOLUME FRACTION OF NESIN (COMPONENTS A ANO ® In FI3-RESIN

'UNDECOMPOSED PLASTIC, MAIN WATERIAL FTI-MATERIAL
"~ ENTHALPY AT A NODE 8Tune
CONVECTIVe WEAT TRANSFEW COEFFICIENT ‘AT BTU/FT2-SEC-
G‘CK "LL : 0E6 ¢
OUMMY ENPTY WORDS 1re COMMON |

yd .

3 ®

NOT USED IN PROGRAM (RETURNED FRON LOOK SUBROUTINE
VIA COMMON: SET GREATER THAN UNITY IF EXIRAP-
[QuaTION® REQUIRED.)

xnoex OF LAST Entnv IN A TARLE

_ OPTION INUEX

INDEL of FIRSI ENTRY IN A TaBLE

INPUI TAPE UNIT NUMHER FOR SURFACE EQUILIBRIUM
Data -

lNPU' TAPe UNLY NUHUtk VARIAULE

'REH&MUENED' INDEX N A GIVEN TABLE ADJACENT TO
PREVIOUS VALUE FOR wrilCH A LOOK=UP WAS PERFORMED

" NUMBER OF ENTRIES In EDGE TABLE FOR INDICATED
PRESSUREL

© STANDARD NUMBER OF WUDELETS PLR NODE
HALF THE STANDARD NUMOER OF NODELETS PER NODE

Fn oo ] ..

¥

"MARKS LAST ENTRY OF nO=ABLATION (TEMPERATURE
INDEPENDENT) PART OF A CWAR RATE TABLE FOR I TH
~GAS KATE AND U Th PreSSURE

A . (REGARDLESS OF USERS
ORTGINAL AINTENTIONs THIS IS.TAKEN AS LAST TEMPER-
ATUKE BEFORE. TEMPERATURE ENTRIES BEGIN TO DESCENDs
xr_&ven. THIS EXTENSION SMOOTHS INTERPOLATION.)

- - -
OUTPUF't.PE UNIT NUMHER VARTABLE
NUMBER OF LINES REMAJNING ON CURNENT OUTPUT PAGE
MATERTAL- IDENTIFICATION NUMBER FOR A NODE
\\ N

~
.




VARIABLE

NOUF T (J)

NFICD

- NF IS

Nl(ied)

N1

NL

WAL

NLO(]1+J)

_— Pnnrﬂnﬁﬁﬁiéiigi

g o S0

. LIST UF FORTRAN VARIABLES
APPEARING IN COMMON STATEMENTS

VESCRIPTION

ALVAYS EQUAL TO 1 PLUS THE ORIGINAL NUMBER OF
NODES OF AULATING MATERIAL

EQUAL TO NoM IF THEME ARE NO DECOMPOSING BACK-UPS,
OTHERVISE EQUAL TO ONE GREATER THAN THE ORIGINAL
NUMBER OF NODES IN THE MAIN ABLATING MATERIAL AND
THE DECOMPOSING BACK-UPS

INPUT FLAG INTEGER CALLING FOR READING OF
TOPF (o o ) VALUES FRON SURFACE THERMOCHEMISTRY
TABLES

INDEX IDENTIFYING ThE NUMBER OF THE F~FUNCTION
TABLE (NUMGERED IN OKOER INPUT) ASSIGNED TO
J TH CHARRING SACK-UP

INPUT FLAL INTEGER CALLING FOR OUTPUT OF NODAL
THERMAL CONDUCTIVITY IN PLACE OF NODAL ENTHALPY IN
STANDARD W"’Ul BLocx

NUMBER OF DECOMPOSING B

)

—UP MATERIALS -

NUMBER OF THE FIRST NODE IN THE I TH DECOMPOSING
BACK~UP MATER]AL

INPUT FLAL INTEGER LALLING FOR USE OF FISSURE
MODEL IN BLOWING REOUCTION OF cquscrlve
TRANSFER COEFF ICIENTS

MARKS TOP ENTRY IN ASLATION PART OF A CHAR RATE
TABLE FOR 1 TH GAS RATE AND J TH PRESSURE

NUMBER OF ISOTHERM PUINTS CaLLED FOR
NUMBER OF LAST NOOE OF ABLATING MATERIAL

NUMBER OF THE LAST NUDE IN THE I TH DECOMPOSING
BACKUP MATERIAL.

MARKS BOTTOM ENTRY IN ASLATION PART OF A CHAR
RATE TABLE FOR 1 TH GAS RATE AND J TH PRESSURE'

TOTAL NUMGER OF GAS KATE ENTRIES IN EACH paéssuae
GROUP OF SURFACE EQUILIBRIUM UATA

FLAG CALLING FOR PUNCH OUTPUT OF tnﬁnudbnuPLE
AND 1SOTHERM DATA

/

NUMBER OF THERMOCOUPLE TEMPFRATURES CALLED FOR

UNITS




VARIAOLE
NAME

‘NOI

NPG
NPR

NRr

NUMN

oMG

OMGA () -

Pl
PET

PETE

PP (1)

PSitiel)

PSIA
PSIB
PSIC

PYCR]

RA( )

LIST UF FORTRAN VARIABLES
APPEARING IN COMMON STATEMENTS

VESCRIPTION
NO + NI

CURRENT PAGE NUMBER FOR OUTPUT-L.ISTINGs USED

.IN COMMUNICATIUN WITH SUBROUTINE LCOUNT

o
NUMBER OF PRESSURES [N SURFACE THERMOCHEMISTRY
OATA DECK

FLAG VARIASBLE CALLING FOR BURNING RATE OR RADIUS
RATIO.CORRECTIUN TO INPUT CONVECTIVE TRANSFER
COEFFICIENTS L

s - '
ALWAYS EWQUAL TU THE URIGINAL TOTAL NUMBER 7
OF NODES

le '.GANA

1. = GA(I)

o

DENSITY FACTORs (CHAr DENSITY ® PETE)

DENSITY TEiMs VIRGIN DENSITY/ (VIRGIN DENSITY =
CHAR DENSITY) .

RMOC(1)#P(1)s ANALOGUUS TO PET
DECOMPOSITION REACTIUN ORDER FOR THE J TH COMPON-
ENT OF THE 1 TH DECUMPOSING BACK=UP MATERIAL
(ANALOGOUS TO PSIAy PSIBe PSIC) '
DECOMPOSITION REACTIUN ORDER FOR A COMPONENT
DECOMPOSITION REACTLUN OKDER FOR B COMPONENT
DECOMPOSITION REACTION ORDER FOR C COMPONENT
PYROLYSIS INTERFACE CRITERIONS PYROLYSIS LINE DEPTH
IS DEPTH OF LINE OF UENSITY

RHO(2) sPYCRI® (RHO (1) =RHU (2) )

CURRENT LUCATTON UF.-NODEs MEASURED FROM ORIGINAL

LOCATION OF HEATED SURFACE

2-6

" FT3-REIN- y |

UNITS

FT3=-REIN-
FORCEMENT/FT3 *
MATERIAL

FORCEMENT/FT3
MATERIAL

LB/FT3 .

LB/FT3

IN =




VARIABLE
NAME

RAV( )
RC( ) >

RECORD( )
RFTY
RHO( )

RHOC(I)

RHOO(IsJ) e
Jz 1.2

RHOQ(], 3)

RHOOA
RHOOB
RHOOC

(1eddo
® le2

RHO“(IO3{

RHORA
RHORB

RHORC

LIST OF FONTRAN VARIABLES
APPEARING IN COMMON STATEMENTS

Ot SCRIPTION

SAVED ORIGINAL VALUES OF NODAL LOCATIONS RA( )

CONTACT RESISTANCE SETWEEN INDICATED NODE AND
AND NEXT NODE DOHN

ALPHAMERIC YITLING INFORMAT ION
NOT CURRENTLY USED

DENSITY OF VIRGIN PLASTIC (1)s PURE CHAR (2)+
OR BACK~UP MATERIALS (3-=10)

CHAR DENSITY OF I TH DECOMPOSING BACK~UP MATERIAL
(ANALOGOUS TO RHO(2))

ORIGINAL VENSITY OF o Ti COMPONENT OF 1 TH DECOM-
POSING BACK=UP PER UNIT VOLUME OF RESIN (ANALOGOUS
TO RHOOAs RHOOB)

ORIGINAL UENSITY OF THIRD COMPONENT OF 1 TH DECOM-
POSING BACK=UP FOR UNIT VOLUME OF RE!NFORCENENT
(ANALQGOUS TO KRHOOC)

ORIGINAL DENSITY OF COMPONENT A PER UNIT VOLUME
OF RESIN

ORIGINAL OENSITY OF COMPONENT 8 PER UNIT VOLUME
OF RESIN

ORIGINAL DENSITY OF COMPONENT C PER UNIT VOLUME
OF RETNFORCEMENT

ESIOUAL DENSITY OF y TH COMPONENT OF 1 TH DECOM-
0SING BACK=UP PER UNIT YOLUME UF RESIN CANALOGOUS
TO RHORAs RMHORY)

RESIOUAL DENSITY OF THIRD COMPONENT OF I TH DECOM-
POSING BACK=UP PER UNIT VOLUME OF REINFORCEMENT
(ANALOGOUS TO RHORC)

RESIDUAL UENSITY OF COMPONENT A PER UNIT VOLUME
OF RESIN

RESIOUAL UENSITY OF COMPONENT 8 PER UNIT VOLUME
OF RESIN

RESIDUAL DENSITY OF COMPONENT C PER UNIT VOLUME
OF REINFORCEMENT

UNITS

IN

(FT2-SEC-
DEG F)r/8TVU

Le/FT3

LB/FT3

LB/FT3

LB/FT3

- LB/FTI

LB/FT

LB/FT3

LB/FT)

LB/FTI

L8sFT3

LB/F Y

LO/FTI
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LIST OF FORTRAN VARIABLES
ABRPEARING IN COMMON STATEMENTS

VARIABLE uéscaxprxon UNITS
NAME '

RHOV (1) VIRGIN DENSITY OF 1 TH DECOMPOSING BACK-UP LB/FT3
MATERTAL (ANALUGOUS TO RHO(1))

RUA( ) CURRENT DENSITY UF CUMPONENT A PER UNIT VOLUME LB/FT3
OF RESINe AT A NODELET

ROB( ) CURRENT DENSITY OF COMPONENT B PER UNIT VOLUME LB/FT3
OF RESINes AT A NODELET

RUC( ) CURRENT DENSITY OF CUMPONENT C PER UNIT VOLUME BsF13
OF RE INFORCEMENT

RUCOM(IosJ)e DENSITY OF THE J TH COMPONENT IN THE I TH NODE LB/FTI

J = 1e2 (BACK~UPS ONLY) PER UNIT VOLUME OF RESIN (ANAL-
0GOUS TO ROA(I}e ROB(I))

ROCOM(I+3) DENSITY OF THE THIRU COMPONENT IN THE [ TH  LB/FT .

NODE (BACK~UPS ONLY) PER UNIT VOLUME OF RESIN
(ANALOGOUS TO ROC (1))

RSV  ORIGINAL SURFACE RADIUS (NEGATIVE IF EXTERNAL) IN

Sue ) THERMOCOUPLE DEPTHS AND/OR TSOTHERM TEMPERATURES IN OR DEG R
SWELL PROPORT JOWALITY FACTOR IN CHAR SWELL CORRECTION

OF HEAT TRANSFER COCFFICIENY
Ta( ) NODAL TEMPERATURE 0EG K

TOPF(1eJeK) TABULAR VALUE OF 8 PRIME FAIL (THAT [Se MDOT
FAIL/RHOE=-Ut~CH) IN SURFACE THERMOCHEMISTRY TaABLE
FOR 1 T ENTRYs J Trt PYROLYSIS GAS RATEs AND K TH
PRESSURE

TERP (1) 1 TH ENTRY IN TIME TAWLE VALUES OF BLOWING
REOUCTION PARAMLTER LAMDA

TCBU (1 ) TAQULAR VALUE OF SPECIFIC MEAT FOR | TH TEMPER- 8YU/LS DEG R
ATUKE ENTRY ANU J T MATERIAL INDEX NUMBER FOR
DECUMPOSING BACK=UP> (ANALUGOUS TO THZ2(led))

TCHEM QUANTITY (CH/CH ® CHEM PROD = Mé) FOR I TH CHAR atusLe

(1eJdeK) RATEe J Th GAS RATEs AND K TH PRESSURE

TCRC ) TABULAR VALUE OF MEAT TRANSFER COEFFICIENTY Le/FT2-SEC ‘
KHOE=UE=CH In FUNCTIUNS=UF=TINE TABLES .

TCPtle D) TABULAR VALUE UF SPtCIFIC HEAT POR 1 TH TEMPER- B8TU/Le~DES R

ATURE ENTuY AnU J TH MATERIAL

2-8
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VARIAGLE
NAME

TCPSEN(1+J)

TENT(I,J)

TeP(lo))
THE( )
THFIN
T™MG( )
THSEN(1+J)
TRZ(§eJ}
THZRO
TRKBU (] e4)
TRP (10 J)

TLMC (14 JeK)
THG(I+0)

TrwT
wit)

TPR( )

LIST OF FORTRAN VARIABLES
APPEARING IN COMMON STATEMENTS

VESCRIPTION

SLOPE OF THSEN VERSUS TW AT I TH TEMPERATURE
AND J TH PRESSURE IN EDGE TaABLE

TABULAR VALUE OF SPECIFIC WEAT FOR I TH TEMPERATURE
ENTRY AND J TH MATERIAL INDEX NUMEER FOR DECOMP~
OSING BACK-UPS (ANALOGOUS TO THZ(I.J))

TABULAR VALUE OF EMISSIVITY OF [ Th TEMPERATURE
ENTRY AND J TH MATERIAL

TABULAR VALUE OF BOUNDARY RECOVERY ENTHALPY IN
FUNCTION=QF=TIME TAWLES (EQUALS SURFACE TEMPERATURE
IN OPTION 2 AND VIEW FACTOR IN OPTION )

TIME AT END OF PROBLEM

TABULAR VALUE OF PYROLYSIS GAS ENTHALPY AS A
FUNCTION UF TEMPERATURE

VALUE OF nEw AT 1 Tn TEMPERATURE AND J TH PRESSURE
IN EOGE TABLES

TABULAR VALUE OF SENSIBLE ENTHALPY OF I TH TEMP-
ERATURE ENTRY AND J TH MATERIAL

INITIAL PRUBLEM TIME

TABULAR VALUE OF THERMAL CONDUCTIVITY FOR I TH
TEMPERATURE ENTRY AND J TH MATERIAL INDEA NUMBER
FOR DECOMPOSING BACK=UPS (ANALOGOUS TO TKP(1,J))

TASULAR VALUE OF THEKMAL CONOUCTIVITY FOR I TH
TEMPERATURE ENTRY AND J TH TEMPERATURE

TABULAR VALUE OF LN(MOOTC/RHOE=UE=CM) [N SURFACE
THERMOCHEMISTRY TABLE FOR 1 TH CHAR RATEs J TH
PYROLYSIS GAS RATE+ AND K T PRESSURE

TABULAR VALUES OF GAS RATES APPEARING IN SURFACE
THERMOCHEMISTRY TABLESs I GIVES GAS RATE ENTRY,
J GIVES PRESSURE INLREXR

NOT CURRENTLY USED

TABULAR VALUE OF LN OF PRESSURE IN FUNCTIONS-
OF-TIME TauLE o

TABULAR VALUE OF LN OF PRESSURE I[N SURFACE THERNO-
CHEMISTRY TABLES

UNITS

8TU/LB-DEG R

Bru/sLB

8Tu/LB OR

0EG R OR ==e

SEC
BTU/LE

aTu/LB

BTU/LB

SEC

8TU/FT~SEC~

DEG F

8TU/FT~-SEC~-
DEG F

e 2T et ot LT
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: LIST OF FORTRAN VARIABLES
' APPEARING IN COMMON STATEMENTS .
VARIABLE DESCRIPTION UNITS
NAML
TPR2 TIME OF TRANSITION FROM INITIAL TO SECOND SEC
OUTPUT TIME INTERVAL
. PR3 TIME OF TRANSITION FROM SECOND TO THIRD ' SEC
. OUTPUT TIME INTERVAL
TR ( ) TABULAR VALUE OF RADIANT HEAT FLUX IN FUNCTIONS=- B8TU/FT2-SEC
~OF=TIME TABLE, FOR OPTIONS 1 AND 3 (OPTION 2, OR MILS/SEC
SURFACE RECESSION RATE)
TRAC(1,J) LIMIT TEMPERATURE BELOW WHICH COMPONENT J OF DEG R
DECOMPOSING BACK=UP I IS NOT ALLOWED TO DECOMPOSE
(EFFICIENCY MEASURE) (ANALOGOUS TO TRACA+TRACB»
TRACC) '
TRACA LIMIT TEMPERATURE BtLOW WHICH COMPONENT A IS DEG R
NOT ALLOWED TO DECOMPOSE (EFFICIENCY MEASURE) -
TRACB LIMIT TEMPERATURE BELOW WHICH COMPONENT 8 IS OEG R
NOT ALLOWED TO DECOMPUSE (EFFICIENCY MEASURE) v
TRACC LIMIT TEMPERATURE oELOW wHICH COMPONENT C IS NOT DEG R
ALLOWED TU DECOMPUSE (EFFICTENCY MEASURE)
TRACM MINIMUM OF TRACAe TRACBs TRACC
TREF (1) REFERENCE TEMPLRATURE FOR HEATS OF FORMATION DEG R
ANALOGOUS TO TZ) FOR [ TH DECOMPOSING BACK-UP
MATERTAL.
TRES HESERVOLIR TEMPERATURE TO WHICH BACK WaLL IS DEG R
EXPOSED
TTHL ) TABULAR VALUE OF TIME (INOEPENDENT VARIABLE) IN
FUNCTIONS=OF =T IME TAGLE
TIS(leJeK)  TABULAR VALUE OF TEMPERATURE IN SURFACE THERMO- DEG R - e

CHEMISTRY TABLES FOR 1 TH TEMPERATURE., J TH
PYROLYSIS GAS RATEs AND K TH PRESSURE

TTSEN(I+J)  TABULAR VALUE OF TEMPERATURE (INDEPENDENT VARI- 0DES R
ABLE) IN EOGE TABLES FOR 1 TH TEMPERATURE ENTRY
IN J Tn PRESSURE GRUUP

CTEIC ) TABULAR VALUE OF TEMPERATURE (INDEPENDENT DEG R
. VARIABLE). IN PYROLYSLS GAS ENTHALPY TABLE
T12¢1+ ) TABULAR VALUE OF TEMPERATURE (INDEPENDENT DEG R
VARIABLE) IN MATERIAL PRUPERTLIES TABLES FOR
I TH TEMPERATURE ENTR/Y IN TaBLE FOR J TH MATERIAL .
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VARIA®LE
NAME

TIS(1eJ)

‘TA(LoY)

VFZ
VR

wr

LIST UF FORTRAN VARIABLLS
APPEARING IN COMMON STATEMENTS

VESCRIPTION

TABULAR, VALUt UF TEMPERATURE (INDEPENDENT VAR-
1ABLE) IN MATEnIAL PROPERTIES TABLES FOR | TH
TEMPERATURE ENIRY IN TABLE FOR J TH INDEX NUMBER
FOR DECOMPOSING BACK~UPS (ANALOGOUS TO TT2)

TABULAR VALUE OF PLASTIC MASS FRACTION X»
INDEPENDENT VARIABLE IN TABLES OF Fl(fed)s F2(19J)

INPUT OPTIUN 1 VIEW FACTOR

TABULAR INTERPULATION RATIO RETURNED BY LOOK
SUBROUT INL

NUMBER OF THt F-FUNCTION TARLE (NUMHERED IN ORDER
INPUT) ASSIGNEU TO Tk MAIN CHARRING MATERIAL

MASS FRACTION OF VIKGIN PLASTIC PER UNIT MAS
OF MATERIaL ’
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T

VARIAGLE
NAME

AL

ASV
8(In

Br
eF

APRM
BPRMG
8K
cun

Cn
cnz

(o 10)
cMDL
CHFL
CMMA

CMMI

CnC ()

o e

LIST UF FORTRAN VARLABLES
APPEARING IN SUBROUTINE CBM

LESCRIPTION

COEFFICIENT ON NEW TEMPERATURE OF NODE I-])
IN EQUATION OF NODE 1 IN IMPLICIT MATRIX

CURRENT CROSS SECTION AREA OF SURFACE NODE

COEFFICIENT ON NEWw TEMPERATURE OF NOOE I IN
EQUATION OF NODE I IN IMPLICIT MATRIX

AN UNCORRECTED 8 PRIMEs EQUAL TO (MDOTG + MDOTC)/
RHOE~UE=CMs ALSO SEt NEXT ENTRY

REPLACES B888(1+J) FUR CONVENIENCE. ALSO SEE
ABOVE ENTRY

BPRIME = (MDOTG ¢ MUUTC)/RHOE=UE=-CM
BPRIMEG - = MDOTG/RHOE=UE=CM
CH/CHO

COEFF [CIENT ON NEw T1EMPERATURE OF NODE I+1 IN
IN EQUATIUN OF NODE I IN IMPLICIT MATRIX

HEAT TRANSFER COEFFLCIENT = KHOE=-UE~-CH

HEAT TRANSFER COEFFICIENT NOT CORRECTED FOR
BLOWING ' '

ckugfanre. MDOTC

LN (MDOTC/RMOE=UE=CM)

VALUE OF THAT PART UF EROSION RATE OUE TO FAILING
MINIMUM (FROM VARIOUS TABLES) VALUE OF AVERAGES
OF NEXT TwO SUCCESSIVE TABULAR VALUES OF TLMC

( o o ) ABOVE CURRENT CMOL. USED TO LIMIT
CORRECTION SIZE ON CMOL

MAXIMUM VALUE (FRUM VARIOUS TABLES) OF AVERAGES
OF NEXY TWO SUCCESSIVE TABULAR VALUES OF TLMC
( o o ) BELOW CMOLy USED TO LIMIT CORRECTION

SIZE ON CMOL
VALUE OF CHAR THEKMAL CUNDUCVIVITY AT A NODE
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UNITS,

BTU/FYI -
OEG F

FT2

BTU/FT3 -
DEG F

- SEC-}

BIU/FT3 -
DEG F

LB/FT2-SEC

_ LB/FT2=SEC

L8/FT2-SEC

LB/FT2 SEC

\

BIU/FT-SEC
DEG F




1 VARIABLE
: NAME

CNO(I)
CHY
CN( )

coLo
cr{
crCtl:

oy
L

CPE( )
CHGAS
CPNL

crv( )

cPi
Ce

o

oLoT
Ot COom

h DECOMT

OEVLT .

OEDTY

DELCR

LIST UF FURTRAN VARIABLES
APPEARING IN SUBROUTINE CBM

VESCRIPTION

THERMAL CONDUCTIVITY OF NODF 1 GENERATEL FOK

OUTPUT PUKPOSES IF NCUN DIFFEKRS FROM ZERO

TOTAL AMUUNT OF CHAX ABLATED AWAYs PER UNIT
AREA -OF URIGINAL SUKFACE

VALUE OF IntRMAL COWDUCTIVITY AT A NODE

SAVFU PREVIOUS VALUEL OF CHAR INFERFACE VEPTH

SPECIFIC nEAT AT A NULE
SAVED VALUE OF CHAR SPECIFIC HEAT FOk NUUE |

CHAR OR PYROLYSIS INTERFACE DEPTH
SPECIFIC nEAT UF PYROLYSIS GAS
SPECIFIC HEAT AT LAST NUOE OF ABLATING MATERIAL

SPECIFIC nEAl OF VIRGIN PLASTIC COMPONENT AT A
NODE ‘

SPECIFIC hEAT OF TOP NOUELET IN CURRENT NOOE

RELATIVE THICKNESS PARAMETER uStD IN DRUPPING
LAST NOLE

RIGHT HANU TERM IN IMPLICIT MATRIX EQUATION
FOR NODE 1|

AHSOLUTE VELOCITY OF CHAR INTERFACE

CURRENT ACCUMULATED ‘NODE 8y NOUE) AMOUNT UF
ENEKGY AUSORPTION IN 'UECOMPNSITION

TIME INTEORATED VALUE OF DECOMe ADJUSTED TO
UNIT AREA OF ORIGINAL SURFACE
/

CURRENT ACCUMULATED (NODUE 8By NODE) RATE OF ENERGY
ARSORPTIun IN SOLlD*o (BACK-UPS EXCLUDED)

TIME INTEGRATED VALUE OF DEDT+ ADJUSTED TO UNIT
AREA OF UxILINAL SUxrACE

MINIMUM Ur DEL1L1)/FJFH AND DELM/FJUFS
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~UNITS

BTU/FT SEC
DEG R

LB/FY2

BTU/F T=SEC-
DEG F

IN
8TU/LB-DEG F

B8TU/LB CHAR~
VEG R :

_IN

BTU/LB-DEG F
8TU/LB-DEG F
8TU/LB-DEG F

8Tt ‘LB=-DEG F

BIU/FT]

IN/SEC
8TU/FT2~5EC

8TU/FT2
BTU/FT2-SEC
BTu/sFT2

FT

.-




.

DROAC

VARLIABLE
NAMe

OELR
DENOLD

OEP(1v)

OERR
DERR

oioT
0MOG ¢ )

DMlv
ONCP( )

ONS
oPDY
onrL

orLC
DRLCP

DnLP

DHCAT

s o R K

LIST UF FORTRAN VARIABLES
APPEARING IN SUBROUTINE CoM

VESCRIPTION
L J
THICKNESS RATIO USED IN DROPPING LAST NODE
SAVED VALUE OF DENSITY OF PREVIOUS NODELET USED.

_ IN INTERPOLATING CHAR AND PYROLYSIS INTERFACES

J TH DEPTH OF THE I TH ISOTHERM IN THE BACKUP
MATERJAL

(1) IN ABLATING SECTION OF SURFACE ENERGY HALANCE -

RATE OF CHANGE OF ERR WITr LN B PRIME CHAR (IN
ABLATING SECTION OF SURFACE ENERGY BALANCE CALCU~
LATIONS) OR wITh SUNFACE TEMPERATURE (IN NON-
ABLATING SECTIUN)

RATE OF SURFACE RECESSION

ACCUMULATED AMUUNT OF PYROLYSIS GAS GENERATION
IN A NODE PER UNIT AxEA AND TIMES NUMBER OF
NCODELETS PER NUDLs FINALLY ADJUSTED TO AMOUNT .
OF PYROLYSIS GAS GENERATION IN A NOOE

DERIVAVIVE OF EMISSIVITY wivn RESPECTY YO
TEMPERATUNE

CHAR AND PYROLYSIS LINES CRITERIAL DENSLITIES,

SEE CHCRI AND PYCR]

CURRENT NOODELET DENSITY
ABSOLUTE VvELOCITY GF PYROLYSIS INTERFACE

OENSITY~THICKNESS PRUDUCT FOR NODE ABOVE NOOE TO
BE DROPPEV

DENSITY=THICKNESS=SPECIFIC HeAT PRODUCT FOR NODE
ABOVE NODE TO °E ORUMPPED SRS

DENSITY=THICKNESS=SPLCIFIC HEAT PROOUCT FOR NODE
10 sE DROPPED

DENSITY=THICKNESS PRUDUCT FOR NODE 10O BE DROPPED

RATE OF CHANGE OF DENSITY OF COMPONENT A AT
CONSTANT 4 DUE TO CONVECTION

RATE OF CHANGE OF OCNSITY OF COMPONENT A AT
CONSTANT ¥

2’1‘ L}
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UNITS

LB/FT3

IN

BTU/FT2~SEC

8TU/FT12~SEC
OR

BTU/FT2-SEC~
DEG F

IN/SEC

LB/SEC-FT2
SURFACE

0EG F-)
LB/FT3

L8/FT3
IN/SEC
L8/FT2
BTU/FT2-
DEG F

BTU/FT2 -
DEG F

LB/FT2

LB/FT3 -
RESIN-SEC

LB/FT3 -
RESIN~SEC

€




VARLAWLE
NAME

DROBC
OnRoBT

OrOCC

OxOCT

ORODYD

DROT (J)

0>
0SDV
DSOTH
3
05S
DIA

DIN

) DINC
‘ DIHS
P ' OIS

ove .

oves

LIST OF FORTRAN VARIABLES
APPEARING IN SUBROUTINE CBM

UESCRIPTION

RATE OF CHANGE OF DENSIIY OF COMPONENT B AT
CONSTANT X DUE TO CONVECTION

 RATE OF CHANGE OF OENSITY OF COMPONENT B AT |
CONSTANT ¥ N A

RATE OF CHANGE OF DENSITY OF COMPONENT C AT 7
CONSTANT X DUE TO CUNVECTION .

RATE OF CHANGE OF DENSITY OF COMPUNENT C AT
CONSTANT v

a
’

IOTAL RATE OF (.HlNGt OF DENSITY AT CONSTANT v FOR
CURRENT NUDEs ~DMOG(L)/ (RR(TISDEL(I)) .

LOCAL RATE OF CHANGE 1M DENSITY OF CWOKN' J
WHERE J IS THE COMPUNENT INDEX (Js1942+3) IN Tht °

DECOMPOS ING BACK-UP: (ANALOGOUS l’O ORUATs OROBT,

DROCT)
SURFACE RECESSION DURING tlnE«élEe :

 SURFACE RECESSION RATE

NEW VALUE OF SURFACE RECESSION RATE ' . -
SURFACE RECESSION OURING TINE STEP
PARAMETER FJF /0EL (1) 9DS/KR(1)

TEHPERATWE INCREMENT PER HALF NODELET FOﬂ
LINEAR INTERPOLATION IN SPACE .

| TIME INCREMENT _, :

INPUT MAXIMUM ALLUWASLE TINF STEP
SAVED PREVIOUS iALuz~or~nru

" CHANGE .IN SURFACE ltuPERA!UHE OURING PREVIOUS

COMPUTATION
CONDUCTIVITY PARAMETER

SAVED VALUE OF DV@ FOR DUMP
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UNTTS |

LB/FT3 -
RESIN-SEC

LU/FT3 =

Regln-szc |

LO/FT)
REINFORCE~
MENT-SEC

LB/FT3

REINFORCE -
MENT-SEC

L8/FT3-SEC

. LB/FT3-SEC

Fl
FT/SEC
FI/SEC

DEG F

SEC

SEC

SEC

06 F
‘BTU/SEC-
DEG FeFi2-
SURFACE

8TU/SEC DEG
FT2=-SURFACE
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F

.
[' PN VI




e adh

VARIAWLE

NAMLE

173
0l¢ )

02t )

03t )

€

13 1)

ELTERC )

Emlv
EMO( )

ERFX
ERR
ERRC

ERRS
“EL

F

FA

"~ FACTI

FaCTe

()

LIST Ut FORTRAN VARIABLES
APPEARING IN SUBROUTINE CBM

VESCRIPTION

VALUE USED IN DROPPING LAST NODE

 DUMMY VARIABLE NAME USED IN LOOK CALLS FOR

DERIVATIVES OF OEPENDENT vARIABMLES

DUNMY VARIABLE NAME USED IN 100K CALLS FOR
DERIVATIVES OF DEPEMUENT VARIABLES

DUMMY VARIABLE NAME USED IN LOOK CALLS FOR
DERIVATIVES OF DEPENUDENT VARIABLES

REPLACES EE(I+J) FOR CONVENTENCE

ENERGY LEAVING SURFACE wiTrt PYROLYSIS GASES»
GSOHGAS AT SURFACE TEMPERATURE

VALUE OF ERROR TERM iN SURFACE EMERGY BALANCE .
SAVED FOR POSSIBLE uuiP FOR ALL ITERATIONS

ABLATING SURFACE EMISSIVITY

GENERAL VARIABLE NAMt FOR CuRVE SLOPE

CW TERNS IN SURFACE ENERGY BALANCE
€EC ONS wHICH DO NOT CHANGE DURING 1TERATIONS

ERROR (DEPARTURE FRUM ZERO) IN SURFACE ENERGY
BALANCE

CORRECTION APPLIED TU LN(MDOTC/RHOE-UE-CM) OR TO
SURFACE ENERGY BALANCE OPERATION

SAVED VALUE OF ERROke ERR
FACTOR USED IN DROPPING LAST NODE
REPLACES FF(IeJ) Fun CONVENIENCE

DEFINED A> (1.-PSIA)®8A®(RHOOA®®(]1.~PSIA))
FACTOR OTn/(DEL(I)®RN(I))

FACTOR GSM/VEL(I)®*RN (1)

OEF INED AS (1.-PSIB)*BB® (RHO0B**(].~PS18))
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uNITS

VARIOUS
VARIOUS
YARIOUS

DE6 R
ATUW/F12-SEC

8TusFT2-SEC

YARIOUS
BIU/FT2-SEC

8TU/FT12-SEC
--= OR DEG R

8TU/FT2-SEC

(LB/FTI) o
(le=PSItle d))

(WB/FT3)ae
i{1.~P5IA)/SEC

SEC/FT
LB/FT3-SEC

(LB/FT3) o0
(1.~PS18)/SEC
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VARIABLE
NAME

FC

FJF

Fr

Fx

Fl

6>

GOEGR

65n

GOMS

GSMY

6G5M2

6oM2S

G3mM2T

HAPHB

“mAR

LIST OF FORTRAN VARIASLES
APPEARING IN SUBROUTINE CBM

VESCRIPTION

OEFINED AS (1.-PSIC)eBCe (RHNOCO®® (] .~PSIC))

MUMBER OF NODELETS IN CURRENT NODE

FACTOR USED I CUMPUTING CONVECTIVE CONTRIBUTIONS
T0 DENSITY CHANGES IN NODELETS OF LAST NODE OF
ABLATING MATERIAL

VALUE USED IN DROPPING LAST NOOE

VALUE USED IN UROPPING LAST NODE

REPLACES GA(I) FOR CONVENIENCE

TOTAL PYROLYSIS GAS FLOW OUT /THE ABLATING SURFACE
ENERGY TEnM, SUM OF HGASSOMDG( ) OVER NODES
ACCU-JLATED PYROLYSIS GAS FLOW RATE ENTERING &
NOUEs ON A UNIT-AREA-OF-SURFACE BASIS

PYRULYSIS GAS FLOW OUT THE ABLATING SURFACE

TOTAL (TIME INTEGRATED) PYROLYSIS GAS FLOW OUT
THE ABLATING SURFACE ADJUSIED TO UNIT AREA OF
ORIGINAL SURFACE

ACCUMULATED PYROLYSIS GAS FLOW RATE ENTERING A
NODEs ON A UNIT~AREA~OF ~SURFACE BASIS, WHICH
DERIVES FNOM ChARRING BACK-UPS

FLOW RATE OF PYROLYSIS GAS ORIGINATING IN DECOM-
POSING BACK~-UPS OUT THE ABLATING SURFACE

TOTAL (TImE INTEGRATED) FLOw OF PYROLYSIS GAS
ORIGINATING IN DECOMPOSING BACK-UPS ADJUSTED TO
UNIT AREA OF ORIGINAL SURFACE

FACTOR USED IN DROPPING LAST NOOE

'COMBINED ENTHALPY PEtr UNIT SURFACE AREA OF NODE

70 BE DROPPED AND ADJACENT NODE

TEMPERATURE DEPENDENT REACTION ENTHALPY DEFINED
AS (VIRGIn DENSITY ® VIRGIN ENTHALPY = CHAR
DENSITY ® CHAR ENTHALPY)/(VIRGIN DENSITY= CHAR
DENSITY)
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UNITS

(LB/FT13) e

(1.=-PSIC)/SEC

F13 RESIN
LB/FT2 SEC
7/
BTU/SEC-FT2
SURFACE

LB/SEC-FT2
SURF ACE

LB/SEC-FT2
SURFACE

LB/FT2

LB/SEC-FT2
SURFACE

LB/SEC-FT2
SURFACE
LB/FT2

BTU/FT2

" BTU/LB




VARIAHLE
NAME

HBARS

nCe )

HLAS

MW )

" HRES

He

Hi

1aB

It
IMG
IMIN
IPR
IRA
InB8
IRC
IRD
IS

Isv

ITER

LIST OF FORTRAN VARIABLES
APPEARING IN SUBROUTINE CBM

VESCRIPT[ON

SAVED VALUE OF HBAR FOR DUMP

ENTHALPY OF CHAR AT A NODE

TOTAL ENTHALPY OF EUGE GASES FOR OPTION ) (EQUALS
SURFACE TLMPERATURE FUR OPTION'2 OR VIEW FACTOR
FOR OPTION 3)

ENTHALPY OF PYROLYSIS GAS

ENTHALPY OF PLASTIC AT A NODE

TOTAL HEAT TRANSFER COEFF ICIENT AY BACK WALL
(INCLUDING RADIATION)

ENTHALPY UF EDUE GASES AT WALL TEMPERATURE
(OPTICN 1) OR ENTHALPY OF PYROLYSIS GASES AT
WALL TEMPERATURE (OPTION 3)

ENTHALPY OF TOP NODLLET IN a NOOE

COUNTING INDEXs USUALLY FOR NODES

FLAG USED TO DETECT FIRST PASS THROUGH ABLATING
SURFACE ENERGY BALANCE PACKAGE

COUNTING INDEX

INDEX FOR GAS RATES (MDOTG/RHOE-UE=CM)
INTEGER ZERO '
INDEX FOR PRESSURE ENTRIES

SOMETIMES REPLACES IR(
SOMETIMES REPLACES IR(
SOMETIMES REPLACES IR(

IR

) FOR EFFICIENCY

) FOR EFFICIENCY

) FOR EFFICIENCY
) FOR EFFICIENCY

SOMETIMES REPLACES
NOT CURRENTLY USED

SAVCLD MATERIAL IDENTIFICATION NUMBER FOR FIRST
NOOE OF BACK=-UP MATENIAL

NUMBER OF PASSES THROUGH MAIN COMPUTATION LOOP

o
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UNITS

8TU/LB
8TU/LB
8TU/LB,
DEG Re OR ==
BTU/LB
8Tu/LB
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VARIABLE
NAME

ITL

ITS

11
12
13

Ie

N )

Kl

KK
KRSW
KSCT
KY

LL

Ly

NISO(K])

LIST OF FORTRAN VARIABLES
APPEARING IN SUBROUTINE CBM

OESCRIPTION .- UNITS

LIMIT NUMBERS (ASSUMES 2 VALUES) ON ITS TO CON-
TRCL ITERATION EVENTS IN ABLATiNG SURFACE ENERGY
BALANCE

COUNTER FOR NUMBER OF ITERAYIONS ON SURFACE
ENERGY BALANCE

REPLACES SUBSCRIPTED INDEX FOR EFFICIENCY
REPLACES SUBSCRIPTED INDEX FOR EFFICIENCY
REPLACES SUBSCRIPTEL INDEX FOR EFFICIENCY
REPLACES SUBSCRIPYEU INDEX FOR EFFICIENCY

GENERAL INDEXys NODELET COUNTER IN A GIVEN NOOE
IN DECOMPUSITION BLOCK

INDICATES NUMBER OF FIRST NODELET IN A NODE,
COUNTED NODE BY NODE (EQUALS JFH + 1 FOR FIRST
NODE. 1 FOR OTHERS)

GENERAL UTILITY INDEX

TEMPORARY INDEX IDENTIFYING AN ISOTHERM WITHIN
A BACKUP MATERIAL

COUNTER ON THERMOCOUPLE AND I1SOTHERM OUTPUT
RETURNED ARGUMENT IN CALL OF SSWTCH (Ne+KKN)
SCRATCH TAPE LOGICAL UNIT NUMBER VARIABLE

INDEX REPLACING SUBSCRIPTED MATERIAL NUMBERS
MATL( ) FOR EFFICIENCY

UTILITY INDEX

UTILITY INDEXy USUALLY LOWER LIMIT OF 00 LOOP
INDEX

UTILITY UPPER LIMIT OF UO LOOP INDEX
UTILITY INDEX

GENERAL UTILITY INDEA» USED FOR COUNTING TOTAL
NUMBER OF NODELETS IN OECOMPOSITION BLOCK

NUMBER OF DEPTHS AT wHICH THE KI TH ISOTHERM
OCCURS AT CURRENT OUTPUT TIME
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VARIABLE
NANE

OMGAM
OVR
PLPU
POPUT

Pr]
POLD
POV

PHES
aLHEM
QCHENT
" 0COND
acoNDT
QCONY

QUONVT

LIST UF FORTRAN VARIABLES
APPEARING IN SUBROUTINE COM

OESCRIPTION

NUMBER OF NODES WHICH HAVE REEN DROPPED

NUMBER OF LINES OF NODAL DATA OUTPUT

NL-1

CURRENT TOTAL NUMBER OF NODELETS

FILLER FOR UNNEEDED VARIABLE NAMES IN LOOK CALL

REPLACES OMGA(I) FOR CONVENTENCE FT3 REIN-
FORCEMENTY/
F13

MEASURES APPROACH OF OENSITy TO RESIDUAL DENSITY LB/FT3

€60 - GSEGR B8TU/SEC~FT2~
" SURFACE

TIME INTEGRATEY VALUE OF PGPUy ADJUSTED TO UNIT sTu/sFT2

AREA OF ORIGINAL SURFACE

PRRAMETER 2.°8RPeJF

SAVED PREVIOUS VALUE OF PYROLYSIS INTERFACE DEPTH

EXPONENT IN PYROLYSIS OECOMPOSITION RATE

CALCULATIONS

CURRENT VALUE OF LOL OF PRESSURE

FROM TABLE LOOK=UP, IS INITIALLY TERM BTU/LB OR

(CM/CH) ® (LHEM PROD) = MW, 8TU/FT2-SEC

LATER ADJUSTED TO RMUE=UE=Cu® (CHEM PROD) =OCHEM

TIME INTEGRATED VALUE OF OCHMEM ADJUSTED TO UNITY BTU/FT2

AREA OF ORIGINAL SURFACE

QCOND. ENERGY CONDUCTED INTO CHARRING MATERIAL AT BTU/FT2~SEC

HEATED SUNFACE

TINE INTEGRATED VALUL OF QCONU ADJUSTED TO UNIT BIUIFYT2

AREA OF ORIGINAL SURFACE

INITIALLY DUMMY NANE FOR MEWe ALDJUSTED TO atu e,

QCONV = RHOE~UL=CH® (HE=HW) ~ BTU/FT2-SEC

TIME INTEGRATED VALUL OF QCONY AOJUSTED TO UNIT SYU/FT2

AREA OF OMIGINAL SURFACE
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VARIABLE
NAME

_aLoss
aLoSST

QQ
QRA

QrRP
ORPT
RAD
RADT
RAT( )
RUL
REX

RUL )
RONC )
RLOZ

RUTL )
RU1

ant )

LIST OF FORTRAN VARIABLES
APPEARING IN. SUBROUTINE C8M

DESCRIPTION

ENERGY LOSS QLOSS AT REAR FACE OF ABLATING MATER-
IALs PER UNIT AREA OF FRONT SURFACE

TIME INTEGRATED VALUE OF QLOSS ADJUSTED TO UNIT
AREA OF ORIGINAL SURFACE

DUMMY NAMEs INITIAL QCONV FOR INTERPOLATION

RADIANT HEAT FLUX TO SURFACE QRAD IN OPTIONS 1
AND 3 (IN OPTION 24 SURFACE RECESSION RATE)

RADIANT HEAT ABSORBED AT SURFACE, EQUAL TO
EMISSIVITY ® QRA

TIME INTEGRATED VALUE OF QRPe ADJUSTED TO UNIT
AREA OF ORIGINAL SURFACE

RATE OF ENERGY RADIATION AWAY FROM SURFACE.
SIGMA ®= EMISSIVITY @ VIEW FACTOR ® TSees

TIME INTEGRATED VALUE OF RADs ADJUSTED TO UNIT
AREA OF ORIGINAL SURFACE

CONOUCTION RESISTANCE DEL( )/(CN( )®RR( ))

DENSITY DIFFERENCE USED IN PYROLYSIS CALCULATIONS

BURNING RATE EAPONENT PARAMETER (1.8-,2%BREX)/
(1.=BREX)

OENSITY OF A NODE (USUALLY OLD DENSITY)

OENSITY OF A NODE (USUALLY NEW DENSITY)

DENSITY PARAMETERe EQUAL TO ZERO OR TO FJUFH TIMES
UNIFORM NODELET OENSITIES IN AREAS W]THOUT
DECOMPOSITION REACTIONS (PURE PLASTIC OR PURE
CHAR) o USED TO EXPEUITE DENSITY CALCULATIONS
DENSITY OF TOP NODELET IN A GIVEN NODE

REPLACES ROT( ) FOR EFFICIENCY

OBTAINED FROM UGSLE AS CROSS-SECTION AREA OF A

NODE+ LATER NORMALIZED ON CROSS-SECTION AREA OF
SURFACE NODE
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UNITS

BTU/SEC-FT2=
SURFACE

BluU/FT2

BrU/L8

BTU/FT2-SEC -
OR MILS/SEC

BTU/FT2-SEC
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BTU/FT2
BTU/FT2~SEC
BTU/FT2

(FT2 SURF~-
SEC-DEG F)/
8Tu

La/srF13

L8/FT3
LB/FT
LB/FT)
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VARIABLE
NAME

RSU

SA
SONET

SIG

SNET
SUEGR

TABC

TAS
T

TENP
TERM)

TERM2
TERM)3

™
THOS

THPRT
N

T0( )

LIST OF FORTRAN VARIABLES
APPEARING IN SUBROUTINE CBM

VESCRIPTION

CURRENT SURFACE RADIUS (TOTAL RECESSION’ FOR
PLANE GEOMETRY

CURRENT VALUE OF TOTAL SURFACE RECESSION

RATE OF RECESSION AFTER RATE OF CHAR SWELL IS
ACCOUNTED FOR

STEFAN=BOLTZMANN CONSTANT

NEW SURFACE RECESSION AFTER SWELL 1S ACCOUNTED FOR
TERM HGAS‘PNDG( )» SUMMED OVER ALL NODES

TERM USED IN EVALUATING SOLID CONVECTION ENERGY

INTERPOLATED TEMPERATURE APPROXIMATING BOTTOM OF
ABLATION=SECTION OF SURFACE THERMOCHEMISTRY
TABLESs COMPARED TO OLD VALUE OF SURFACE TEMPER-
ATURE TO JUDGE IF ABLATION-SECTION SHOULD BE USED

' NODELET TEMPERATURE

SUMMATION OF TN®DSOT®RR(I) OVER NODES OF ABLATING
MATERIAL

TEMPORARY NODAL TEMPERATURE
FACT]1 » Ove

LUMPING OF TERKS USEFUL IN COMPUTING IMPLICIT
TEMPERATURE COEFFICIENTSy SFE STATEMENT 14 « 6

LUMPING OF TERMS USEFUL IN COMPUTING IMPLICITY
TEMPERATURE COEFFICIENTSs SEE STATEMENT 25

TIME

VALUE OF TIME AT A TIME~TABLE DOUBLE ENTRY
(SHIFT OF OPTION)

OUTPUT TIME
TERM USED IN EVALUATING SOLID CONVECTION ENERGY
THERMOCOUPLE TEMPERATURE OR ISOTHERM DEPTH
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R L R Y TESANRETVTIY R ST by S I

UNITS

. IN

IN/SEC
BTU/FT2-SEC= |
DEG Res4
IN

BTU/FT2 =~
SURFACE-SEC

BTU/FT3
DEG R

DEG R

BTU/SEC-FT2-
SURFACE

OEG R

8VTU/FT-DEC F
FT2-SURFACE

" BTU/FT2 -

DEG F

BTU/FT3=-
DEG F~-SEC

SEC
SEC

SEC
BTU/FT3
DEG R OR IN




VAR]IABLE
NAME

T0P1

TOP2

TOP3

THACMI

TS

TSAVE

TSMA

TSMI

T75SQ
LA

vF

VITER( )

voL

VRM
VRP
XP1
Xl

Yie)

= ~er T Y
S = T e ', T TN TR ST

" LIST UF FORTRAN VARIABLES
APPEARING IN SUBROUTINE CBM

VESCRIPTION

COMBINED MASS OF NODE TO BE OROPPED AND ADJACENT

NODE

COMBINED THERMAL CAPACITY OF NODE 70 BE DROPFED
AND ADJACENT NODE

COMBINED ENTHALPY OF NODE T0 BE DROPPED AND
ADJACENT NODE

MINIMUM VALUE OF A SET OF TRAC(IeJ)y J= 193
SURFACE TEMPERATUREs EQUIVALENCED TO TA(1)

SAVED VALUE OF SURFACE TEMPERATURE FROM PREVIOUS
TIME STEP

MINIMUM (FROM VARIOUS TABLES) VALUE OF AVERAGES OF
NEXT TWO TABULAR VALUES OF TTS( » ¢ )ABOVE CURRENT
TSe USED TO LIMIT CORRECTION SIZE ON TS

MAXIMUM (FROM VARIOUS TABLES) VALUE OF AVERAGES OF
NEXT TWO TABULAR VALUES OF TTS ( » » ) BELOW
CURRENT TSe USED TO LIMIT CORRECTION SIZE ON TS
SQUARE OF SURFACE TEMPERATURE

TIME INTEGRATED VALUE OF T6 ADJUSTED TO UNIT
AREA OF ORIGINAL SURFACE ’

VIEw FACTOR * . b

VALUE OF LN(MDOTC/RHUE=UE=CM) OR SURFACE TEMP-

oERAYUéE (FOR A NON-ABLATING CASE) SAVED FOR EACH

ITERATION OF SURFACE ENERGY BALANCE, FOR
POSSIBLE DUMP

VOLUME OF NEW AMALGAMATED LAST NODE IN
MAIN MATERIAL :

REPLACES VR FOR PYRULYSIS GAS RATE INTERPOLATION
REPLACES YR FOR PRESSURE INTERPOLATION

REPLACES A()) FOR EFFICIENCY

X({ ) FOR TOP NODELET IN A NQOE /

UUMMY VAKIABLE NAME USED IN LOPK CALLS FOR
DEPENDENT VARIABLES ; .
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A B S R

TR T AT

UNITS

LB/FT2
BTU/FT2 =~
DEG R
BIU/FT2

DEG R
DEG R
DEG R

DEG R
DEG R

DEG Ree2
8TU/FT2

-we OR
DEG R

FY3/FT2-
SURFACE

VARIOUS

A b T




LIST OF FORTRAN VARIABLES
APPEARING IN SUBROUTINE CBM

VARIABLE VESCRIPTION
NAME
Y¥2¢( ) DUMMY VARIABLE NAME USED IN LOOK CALLS FOR

DEPENDENT VARJABLES

Y3t i} DUMMY VARIABLE NAME USED IN LOOK CALLS FOR
DEPENDENT VARIABLES
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UNITS

VARIOUS

VARIOUS

R




VARIABLE
NAME

At

AY

epP
8PG
89

CMHS
cn
Cci2
C9
OMS
DUM
GAMAM

HOA -
HSH

HL

1EN

LIST OF FORTRAN VARIABLES
APPEARING IN SUBROUTINE INPOUT

DESCRIPTION

EXPONENT ON RADIUS GIVING NnDAL CROSS-SECTIONAL
AREA VARIATION WITH RADIUS :

ALPHAMERIC IDENTIFICATION VARIABLE FOR
COMPONENT A

REPLACES BLANK X
B PRIME = (MDOTC+MDOTG) /RHOF=UE~CM
BPRIMEG = MDOTG/RHOE-UE~CM

ALPHAMERIC IDENTIFICATION VARIABLE FOR
COMPONENT 8

INPUT VALUE OF CMH

UNUSED PLACE HOLDING VARIABIE IN LOOK CALL
UNUSED PLACE HOLDING VARIABIE IN LOOK CALL
' &

ALPHAMERIC lDE“TlFlCATlON VARIABLE FOR COMPONENT C
TEST VALUE OF PYROLYSIS GAS RATEe MDOTG/RHOE-UE~CM

 UNUSED PLACE HOLDING VARIABLE IN LOOK CALL

MASS FRACTION OF RESIN (COMPONENTS A AND ) IN
UNDECONPOSED PLASTIC

EN?HALPY OF CHAR

TOTAL ENTHALPY OF EOGE GASES AT A GIVEN
TEMPERATURE -

ENTHALPY OF PYROLYS1S GAS
DATUM ENTHALPY AT REFERENCE tenpenj;une T2

Z ENTHALPY TERM FOR EDGE GAS AT A GIVEN
TEMPERATURE

UTILITY INOEX
INDEX USED IN OQUTPUTTING PYROLYSIS GAS \
ENTHALPY TABLE

2-25

UNITS

L8 RESIN/
LB VIRGIN

8TU/LY

8Tu/LB

8TusLe
8TU/LA

8Tu/3d

R T T —

PRORROWN S




VARIABLE
NAME .

16 -

IN

10PT (1)
P

IPN

18

I
Ix

1Z¢ )

Juu

KnS
KKSW

KMTL (1)

PG Y S A

L

LIST OF FORTRAN VARIABLES
APPEARING IN SUBROUTINE INPOUT
DESCRIPTION UNITS

FLAG USED TO m A MAXIMUM TE”ERATURE EN’!RY
IN A CHAR RATE TABLE \

UTILITY INDEX '
HEATING' OPTION (1s2o OR 3) FOR TIME TABLE TABULAR
ENTRY 1

. INDEX ON PRESSNE IN SUR?ACF THERMOCHENISTRY
TABLE INPUT

INDEX ON PRESSURE IN SURFACF THERMOCHEMISTRY
TABLE INPUY ‘

SAVED VALUE OF 11
UTILITY INDEX

FLAG ON TYPE OF ERROR STOP TN SURFACE THERMO-
CHEMISTRY INPUT

OUTPUT INDEX ARRAY FROM SUBROUTINE ORDERD
UTILETY INOEX |

N

" COUNTER FOR NUMBER OF CMARRING BACK-UPS ASSIGNED

TO AN F=FUNCTION TABLE -

FLAG TO IDENTIFY TYPE OF SURFACE THERMOCHEMISTRY
TABLEy ~1 FOR EDGE TABLE» 0 FOR ZERO CHAR RATE
TABLE (INDEPENDENT SURFACE TEMPERATURE)» GREATER
THAN 0 FOR SURFACE EW!LI“!W (SWFACE YEMPER~
ATURE ,DEPENDENT)

INDEX LIMIT EQUAL 1'0 NUMBER OF NODELETS IN
CURRENT NODE

UTILITY INDEX

ORDINAL RANK .OF OECOMPOSING BACK~UP MATERIAL,
COUNTING FROM BACK wALL OF mAIN ABLATING MATERIAL

SAVED VALUE OF KW ’

RETURNED ARGUMENT IN CALL OF SSWTCH (NsKKSW)
INPUT ARRAY OF MATERIAL SEQUENCE NUMBERS (ZERO FOR

- MAIN MATERIALs )} TO0 5 FOR CHARRING BACK=UPS)

ASSIGNED TO CURRENT F-FUNCTION TABLES
2-26
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VARIABLE
NAME

KNST

KSV (J)

KT

LL
LLL

e _NC

NDBUCH .

NMC
NOP
NUPT

NSEN

NST

NTK
NT)
PSV
RKR

RSVN

LI Al

LIST OF FORTRAN VARIABLES )
APPEARING IN SUBROUTINE INPOUT

DESCRIPTION

. v
bt

CHECK INTEGER TO FLAG FIRST SURFACE TABLE INPUT
SAVED NON-ZERO VALUE OF KMTI (1)

INDEX REPLACXNG SUBSCRIPTED HATERIAL NUNBERS
MATL( ) FOR EFFICIENCY

UTILITY INDEX . =
UTILITY INDEX

NUMBER OF LINES OF OUTPUT OF A GIVEN CHAR RATE
TABLE .

© UTILITY UPPER LIMIT ON DO LnOPS

INDEX FOR NODELETS e
FLAG MARKING PYROLYSIS GAS FNTHALPY CARD' PAINS'

T AND END OF FUNCTIONS-OF-TIMF TABLES

CHECK VALUE FOR NOBU SUMWED" BURING'NODAL DATA
INPUT 7

NUMBER OF ENTRIES IN CURRENT MDOTC TABLE
EOUAL TONO o 1 |

ACCU“ULATED NUMBER OF OPTXONS APPEARING IN A
TIME-TABLE

mea oF ENTR!ES IN CURRENT EDGE TABLE

lmr FLAGs» NON-ZERO VALUE CALLING FOR RE-USE OF
PR(VIOUSLY INPUT SURFACE THFRMOCHEMISTRY TABLES

/NUMBER OF TIME POINTS IN FUNC"ONS-OF-"NE
’TABLES (ACCUMULATED) . .

lnotx USED TO COUNT ENTRIES IN PYROLYSIS GAS

‘ ENYHALPV TABLE

SAVED TEST VALUE OF PRESSURF DURING INPUT OF
SURFACE THERWOCHEMISTRY TABLES %

TEMPORARILY REPLACES RHOC (K) OR RNOV(K) FOR
CONVENIENCE

POSITIVE VALUE FOR RSV
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N1
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CUNITS

ATM
LB/FT

INCHES




LIST OF FORTRAN VARIANLES
APPEARING IN SUBROUTINE INPOUT

VARIABLE ‘ : OESCRIPTION UNITS
NAME S
TCZSEN(I+J) OERIVATIVE OF FROZEN EDGE 615 2-ENTHALPY wiiw 307,
‘RESPECT 10 TENPCRATURE AT I T EDGZ TABLE POINT LB-DEG ®
IN TABLE FOR J TN PRESSURE
TSENC(I)  READ IN AS ERTMALPY IN FROZrw EDGE VASLES AND VALL atunr -
. ENTHALPY IN SURFACE THEMSIOMENISTRY VABLES BUT -
. LATER CONVERTED 7O FROZEN ENGE ENTMALZY )

TSURF(I) . NAME OF SURFACE SPECIES FOR '} Th TASLE ENTRY ‘

K7 " REFERENCE TEWPERATURE FOR WFAY OF FoRMAT 108 DE6 R
TISEN(I»d)  Z<ENTHALPY TEAW AT | TH ENTRY IN FROZEW EDGE VABLE OTU/LS DEG R
' ] FOR J TH PRESSURE

LVEH FLOATING Kn E oo

wLo UNEQUAL DIFFUSION EXPONENT

T owms | SAVED TEST VALUE &F WO
r *
N R '
1
2-28 '
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YARIAWLE

= T3 3

oEP()s2)

1+ £ Sar g B IPE PP Bt s ot S P A AN Y

ots

Dise

e
IS

R e LU NPT 2T N
[

150

1507
JoKol o0
p N
NISO(KI)
Q!

} RAISO(1)

RATII}

Rt
¥
- n

LIST OF FORTRAN VARIABLES
i APPEARING [N SUPROUTINE THERM

OESCRIPTIOM

VALUE OF TMERMAL CONUUCTIVITY OF THE 1 TH NOCE
J TH ODEPTn OF THE ] IR ISOTHERN IN THE
BaCKUP NATERIAL

DISTANCE BETWEEN A THERNOCOUPLE LOCATION AND AN
ADJACENT NODAL LOCATION FOR INTERPOLATION PURPOSES

INTEROOLATION QUANTITY WMICH ACCOUNTS FOR CONTACT
RESISTANCE In THE EVALUATION OF THE TEWPERATURE
OF A THERMOCOUPLE AT AN INTERFACE

LOOP INDEX

INTEGER USED IN SEARCHMING FOR ISOTHER® LOCATION
INTEGER USED In SEARCHING FOR ISOTHERM LOCATION

NUMBER OF BACKUP NOUE OR MUMBER OF BACKUP
NODES + 1

CURRENT INDEX IDENTIFYING THE ISOTHERM TEMPERATURE
TEMPORARY NODE I0ENTIFIER OR LOOP [NDEX

NUMBER OF DEPTHS OF CURRENT ISOQTMERM

NUMBER OF DEPTMS OF THE KI YH 1SOTMERM

NEAT FLUX BETSEEN ADJACENT NOOES OF DISSIMILAR
MATERIALS. USED FOR INTERPOLATION N

1SOTHER% LOCATING LOGIC

DEPTH OF THE | TH NUDE PELOW THE CURRENT SURFACE.
=) IS Trt LAST NODE OF MAIN MATERIAL

COMDUCTION RESISTANCE BETVEEN THME 1 Ti NODE AND
I+1 NODE

RELATIVE AREA OF THME I TH NODE (AS DEFINED IN CBM)

TCAPERATURE GF CURRENT ISOTHER™

TEMPERATURE OF NODE ABOVE OR BELOW CURRENT
"SOTHERNM :
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0

.DEG F

UNITS

BTU/FT SEC

FT

FT

BTUW/FT12-SEC

IN

FT2-SEC~ -
OEG-F/B8TV

OEG R
DEG R




LIST OF FORTRAN VARIABLES
APPEARING IN SURROUTINE THERM

VARIAWLE VESCRIPTION N : UNITS
NAME ‘
; 7 TEMPERATUNE OF NODE SELOW OR ADUVE CURRENT DEG R
1SOTHERM
1
TATIN (D) TEMPERATURE OF THE | TH NODF, isl IS THE LAST _DEG R

NOOE OF MAIN MATERIAL

TiL THE LOWER TENPERATURE AT AN INTERFACE HAVING . LEG R
CONTACT RESISTANCE

Ty THE UPPER TEMPERATURL AT AN INTERFACE HAVI _ DEG R
CONTACT RESISTANCE :

i 13 L

- ' T TEMPERATURE OF THE 1 Tr THERMOCOUPLE OR DEVTH OF OEs R OR IN
ISOTHERM IF ONLY ONt LOCATION OCCURS '

e

ht

LN
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SECTION 3

FLOW CHARTS
! 'Cbmputer génerated flow charts were produced and are given in this
section, The flow charts show transfers as lines on the right edge of the fig-
ures and DO-loop blocks as lines on the left edge of the figures.. The order of

presentation corresponds to that used in Section 2 for Fortran variables name
definitions. ‘ ‘
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ONOOHOOO

(2]

anon

13%0

+

CHARRING MATERIAL Tl-ERHﬂ. REBPONSE AND NLHTION PROBRAM R.LOHINB
FIVE DECOMPOBING

FOR UP TO BACK-UP MATERI
ssses SEE CBM LISTING FOR COMMON
PPV Dlﬂﬂalm
*0000 ENCE
sceve

W(a)ISQQSQ

KSCT=1

8l6= “lE—iZ

CHA AND PYROLYSIS ZONE CRITERIAL DENSITIES
DMP“)SRHO(Z)'*CHCRIO(RHO(!.)‘RHO(

_DNCPC 2)-&0(2)+PYCRIO(M(1)-R}D(!))

INITIAL VALUES FOR TIME LOOP

ITER=-1
DTHC=DTHB
ms=o

.0
SNET=0.’

THJS-THZHJ-DTHIN

S

CALL L OOlNT (-2, LCT nea, REWRD(!S))
lIRITE (KOUT, 542

S0
DTH=DTHIN

FITEPSNTS
STATEMENTS

0.0.0
40009
9000
Rllsl4




ceM PREE NO 2
na.m-mmuna.m DELM78.0
TSAVE=TRC 1) 41
FRe(] -nmonommunu -PSIAY)
FB=C1.-PSIP) tnmuu -PSIB))
FC=C1. -Psm)onco(mooo-t -~PSIC))
X REX~(C1 .0~ . SoBREX)/ (1 . -BREX)
¢ BESINNING OF TINE LOOP
410 TTER=TTER+]
¢ CALCULATION OF NODAL PROPERTIES
L
[ 00 109 2.l l
A 4 ®
_ [ 108 RACN-D)=RACN-1>+08T |
K
RACNLY=RACNL>+DS1/2.,
CALL OBLECNL. R, RR. NUMN, RAY. RRER, EMAY
ASU=RR( 1) .
J=1~JFH-JF
* .
. [0 00 108 eI >
*

JuJ+JF

RR(NI=RR(N)/ASY

CALL LOOK (3, TR(ND. TT2, TCP. TKP. THZ.0.Y2.Y2(4).3>
CNCND=Y2(2)

CPY(N)=Y2(1)

FP(N)-Y!(’)ODH

LW( (4 TARC(ND, TT2(1.2),TCPL1.2). TKPC1.,2), THZ(1,2), 0.Y2 02.3)

HC(N3>=Y2(3)+DH2 |

IF (MATLCN)>-1)> 103.101. 102

101

X(N)= ’
CP(N)-CPV(N) ¢

RYCNI=RHOC1 )

60 TO 108

Ve

B Sk KA L

LV YOI ATTVORL Y TN A




102 N(W=0.
- CNCN)=Y2(2)
HONDTHC N v
CPCNY=CPCCN) v
ROCNI=RHO(2 )
ROT (N> =RHOC2))
| 80 10 108 7
v
103 XCN) = PETE-PET/ROCN) J'
HOND X N> SHPCND +C 1 . ~N(ND ) SHCCND
! CPCNI=XCNDOCPVCN) +< 1 . ~-XCND D SCPCCN)
- > '
| TFCN-1) 109,108, 104 1
— —— ]
[T03 ROTCT>~8RFA+CRORCT> +ROBC1>> +OHBeROCCT> ]
. v
f . l
i [~ o010 105 1|
H
[ < m—— /
' [ 707 ROTCRS=CRORCI53R0BCI5) GRNIFOHBS (ROLC15) | !

¥

| 105 CONTINUE ' 7 . , ‘ ]

I IF CITER> 10%0.1050. 1051 l

n

[ 1080 RATCNL ) =DEL (NL>7 CRRCNL ) (CCNCNL YXCNL ) +CNC CNL) #C 1. 0-XCNLD D)) ] Y

[ somee — )

L

TF CNDBU) T419,7413,7412

L ¥
: [7e1z 00 70 L=1.n080 | € |
. ’ LL=NFICL) *— :
LU=NLACL) .
. 1r 3-5 4
0 0




E N=fol-1

I 00 1¢1 I=LL.LU
CN.L LIIKQOH;L LTACT). TTSCL.ND. TCBUCL.NY. TKBUCL.N>. TENTC1L, N>
ONCI)=Y2(2)
CPY(I>=Y2(1>
HPCI)=Y2(I)+DHVLL)
CALL_LOOK 021.. TRCTD, TTG(l 2sL). TCBUCL.2eL). TKBUCL.26L),
c TENT(1 >. 0.Y2.02.3
CNC(I)=Ya(2)
CPCCID=Y2¢(1)
4 HCCT)>=Y2 (3)4DHC

H(I)-X(l)om(l)otl 0-X<1)>eHC(T) Y
RRC1)=AREACT) ‘

IFCITER) T41.7811.7¢1

i
-

Te11 ggt‘vszgnma.)on .0-XCI>>eRHOC (L)
RATC(I)= w..(l)/(RR(DO(CN(I)OX(D + CNC(I>eC1.0 -X<CID))> .

T
|

!

l 11 Q(I)BX(I)OCPV(];O(l.o‘X(I))OCPC(I) J

l T¢0 CONTINUE

Lm.a TFCNUMN-NBMZ)> 112. 106. 106

JE
!
[ 108 B0 107 ez O 1
RRCN> =AREACND /AU
KT=MATL(ND
CALL LOOKCKT+2, TRCND. TT2(1.KT), TCPC1.KT>, TKP(1.KT).0.0.Y2,02.2) 4
v CaeNx=Y1>
,_ RRT CN>=DEL (N>/ CCNCN) oRR(ND) ' \‘
! [ TOF ROCR=RAOCKT> f - 1 . |
\ _J_.r_} —— -
- [TI7 TRES-STEaEPSHe TACNIND Y TRES > (TACNIRD O E T TRES e S WiON |
o 3-6 -

s
>

e QN o Bl




RATCNUMN+ 1) =1 ./ CHRES#RRCNUMNY+ .00000001)
QLOSS=(TRCNL ) -TA(NBM) )/ €0 . 6 8CRATCNL J+RATCNBH ) +RC(NL)/RRCNL)
QLOSST=QLOSST ARERC 1 YeRSU

+QL0SSeD

CHT=CHT+RHO(2 > DSDT#RSU/ ARERC 1 3DTH %

DELCNUMN + 1) = cmmu(mes + 0.00000001)>

smmu#‘v-m(

DTS=TSAVE-TRC1)

; ! '
l IFCITER) 151.808.131 1
. % 5]
c 4
C OUTPUT
C
: *
| 151 CALL SSNTCH(Y.KKSN) ]
__ K ] -

| 60 TO <3000.780).KKSH , ' |

L
| 750 IF (TH-THPRT+.00001> 4410,3000.3000
["%000 DIDT=1%. Ozﬁﬁ

b :
NDR=NBM-NL
n.x-§mm-ma+1>/z

220 A FI.IfELC(I.NT(33+'LI.LCT.PPG.RECORD(”))
lRITE (KOUT.5 .
(xan glg; ITER.ITS.IT  _RSU. HH.HE,CH, BR

" CKOUT.
IRITE (KOUT, 547>
BPRM=(GS -OCPD)/(CNOCM)

BPRM@=G8 /7 (CHeCMH)
HRITE <KOUT.5%8) BPRN.BPRMG.CMD.BSMS. CHT GSNT
WRITE <KOUT.5480) CHCRI.PYCRI
‘ luRiITE (KCI.IT 50'1) SA.DIDT.CPE(1).DCOT. CPEC2). DPDT
8224 ? ITE . (¥WT Sl”) QCONY., QRP. RAD, GCHEé QCOND. QCONVT. QRPT, RADT, QCHEN

lRITE (KOUT. 5484 )
wng(KﬂJT S"S)PGPU DECOM. TB.DEDT.QLOSS. PBPUT.DECOMT. TT.DEDTT.

‘, | \
IF CNCON) 3020.3020.3021 b
T 3 -
[ 9921 WRITECKOUT.5490) ) . ]
- ‘l
| 80 T0 3022 —&— \ 1
» "-" L B 4




B

] .
‘ & ) '
i‘i | R 2 ’ ’ -
. 9
: ‘ L4 : * 1
Cin PRGE NO 6 \
, 70600 §
% )
! / l
[nn WRITECKOUT. 549 , ) . ) + |- .
— 13 .
. i3 o t R I
%022 CON nuut j ‘ R
. . ) .
TFCNOT) 150A490. 183 ) )
2 , — B .
[ 193 cALL StoRa o mACT>. WK T>_EROCT S ]
. I N .
— IFCNDY 192.192. 198
|
; 9
i B J
[ 704 CALL 06LE (N0, 0. TOCT). WL RACL). TACL). EMOC D) ] ‘
.;. ki -y &
: . [T19z TF (N> 189,199,198 | -
l 186 DO 186 T=1.NL ‘ 1
1 : . 2 - 4
’ | 108 EMOCDD=L.7ENOCT) S ]
. . L _
[ CALL 06LE <NT.SOCNO+1). TO(ND+1),NL. TA, RA. B0 . ]
]: ‘
[1e TFOW-BH)$00-801.301
- - )
[ 99T CALL THER(HTSO. TO. DEPRR. CH. RATY — 1T
800 IFCNN) 1808.188.187 ‘ . — - ' S - 1
Vi l o ' , ) ' ' }?‘ ‘ I
N [ T87 00 1879 1=1. 80T ‘ ! ' I P e
) \ 2 e e m— e o w '
[ IF {I-NO} 1870,1870,1871 ‘ o
’ o 4 o~
4 Bm PUNCH $81,1,TH,SO(I),TO(I} :
& 3
| . 3-8
.'9 ) *
L4 C e o ,h o e T . 0 b i ¢ 7 e
] . ,»"";A e e,
’ P * ,"d : ' .
N b ’ R T
. (] ..t : :""
S 3




S N O e LLLLI

[ 6o 10 1873

‘ : : . 9 . - 1
| 1871 IF (NUMN-NBM) 1870,1874,1874 ' 1 -

&
i

. : S . L 2 : .

. [1874_x1%1-N0 . ‘ S N %

Y . : : — s - —/ l i

| IP (NISO(KIA-1) 1870,1870,1872 - . HBHF |
v . J o . —_ 111}

| 1872 PUNCH 581,I,TH,SO(I), (DEP(K1,J)’,J=1,N) . / ] '

. i . ¢ -, . r -

! - A
[Ty CouTIMeE a : , : [ 1| l '

’
. . -

-

T8 WRTTECKSCT> TH, 1S, T0, 06P. NI50 — R

.

130 CONTT

- |

IF ou:ao 9012 3012.3006 .

«‘\.

;i

l . | 3008 0O 9009 m.uL . ' < I 1. -

e

. ~IF CHT) $007.3007.9008, ‘ . - :
\ g / . 9, AN L , , v
/ | .
, 3008 CALL LOOKC314¢M, XCID, TXC1. M), FI(LH).F?(LH).0.0.Yl‘.Dl.l)‘
| cuom-nm-cn Berie et r\ g
' . i Al
t ' v ] . '

™

= , [0 ﬁﬁoos v T -

) [""‘W CD=XCT)oCNCT) + (L. 0-X{ 1> YeONCCT) . ]

! B | .
L . R
¥ : : . =2y - X
l ! \ i 9 r
s | 3003 CONTINGE G " . ] 11

TFCNDBU) 3023.3023.302¢ - . ) : v

' D . . v : . y ) ,.‘
( - v 2 ~ -
- ) : * )
. . ) 'Y - ,
0N 00 303G =1, NOBU - ] :
> l\ » ‘. )
° . tf\ iV
' 3-9 . .
A N ~
Y ) ) .
< - P / —
~ \
¥ A
’ ¢ " " .- K \
f .
. ‘ - ,- .
e ~N L. D .
. \ .

. > 0 . > . “ *
] ( ..’ “ .



« . ;- )
g . om0 ' mcwme .
y- - o . 29999 ¢
v’ : “‘ - N *
~ ‘ ¢ -
N .‘\ R - .‘-'-'" 2'3 ‘, = o 4L:‘ '\
. LA 3 . . . <
L=UFTCl)> e -
’ I J - .
- o . s . . ) .
- 00 9088 J-L. U} . 0 : -
1 | S .o F— —t o J
a2 ) T B : J .
. - . 24 & *
FL ;o_:c.am.*‘:gr .
. [ * - T . . s
L Yo . ,.' X « ., 9 )
@ » 7 - [927.CALL LOOKCST+L. (D). TXA. L. FICLULFICLU. 6. 0. V1.0 - - ] 4
: CNDCJD=Y1C1)00NCII +71 (2> eONCS) . '
3 A i & — . N -
S 1 ) SRR o : L :T :
s ) M LIEX '} = 8
f _ L /80°T0, 3028 0 P J )
&4. . ,f'““ ot 4 - = » .
. . . /‘ ) 1§ - . : . . - :‘
s N L ST T e T S "
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IF <I> 28.2¢.25

GSEOGR=GEEOR +HOAS*DMDG
SOEBR«SOEBR+HBARDIMDG(1+41)

24

EB!_)’OSHS‘PMS

6o 10 30
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25

TERMI= ( -FRCT2 +CPBRS-DSOT#RO1CP1/DEL (1) ) #OTH
CLID=C(1)+TERMS
%I)-O( I1>4TRC(1+1)9TERMI+ (FRCT2 HERSDSDTORD16H1/DELC 1) ) oDTH

>

=TB-TNeDSDTeRRC 1)

|30

CONTINUE

y -
TT=TT+TBeDTH/ ARER(
NOW THE LAET mumns NODE REQUITES DIFFERENT TRERTMENT
OROOTD=-DMDECNL )/ (RRCNL ) ¢DEL (NL) >
FACT1=DTH/ CDEL (ML OORRCNL ) )
ACNL)=—FACT 1 eDY
DVYB=1.0/¢0.5*CRATCNL ) +RATCNBM) ) +RCCNLI/RRCNL ) >
C<(NL)=—FRACT1+DVB
TERMZ=RONCNL ) +CP (NL ) - (CPGAS+DROOTD+ C(DSDT/IEL (NL) >o

RO (NL)SCPNL  -RO1+CP1))e0TH

1 <
BC(NL)=TERM2-CCNL)-ACNL)

DCNL)=TRC(NL )  TERMR +DTHe CHEASSDRODTD-HBARS CRONCNL ) -

l . ROCNL) >/DTH+DSDTeCRO (NLYSHCNL)-RD1oH1)/DELCNL) >

SHSH-MG(N.)

IF(NDBU> 7170.7171.7170

170

FACT2=ESM (DEL (NLYeRR(NL))
TERM2 =FACT2 ¢CPGARGDTH

B(NLIY=B(NL) +TERM2

DCNL)=DCNL )+ TACNL Yo TERM2 ~FAC T2 HGAS#OTH

CALL LOOK(2. TACNBM) . TTL, TH6.0.0.0.HEAS. CPEAS. 1>

HEAS=HGAS +DELHE
C(NL)=CC(NL) -FRCT2 «CPGAGSDTH
D(NL) =D(NL) --TR(NBM) oF AL T2 »CPEASDTHFRC T2 oHEAS 0 TH

3

Tl

C---——NOH FOR

[ S

CONTINUE
DECOMPOSING BRCK—UPS IF ANY

IF (NDBU) 7250.7250.7251

I r2s1

]

.

DO 720 L=!.NOBU J
i

LLsNFIC(L)-1

LU=NLACL)
. I

DO P21 felL.lU I
3-28
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l IFCI-NFICL)+1) T25_726.725

72% GEN~6GEM-DMDGEC 1)
K=K+1
rm-um(l)/(ma)mu»
FRCT1=0TH/ CDELCIDoRR
mm(mL(I)Om(l))
ACK)=—FRCT1e0VB
DVB=1.0/¢0. 50(WCI)M(IOI))M(DI$(I))
n—:nm-am( I )OCP( D-DTHe(CPEAS*<DRODTD-FPACT2) )
B(K)tm-ﬂ(l()ﬂ'mﬂ
CAK)=--TERM]
" DCKI=TRC I )*TERM2 +(|
C -FACT2eHBAS)*DTH

CRONCI)>-ROCI) >/0TH

-

IFCI-NLACNDBUD ) 726.727.727

- -

oy

~

T8 U 1)=CN T+ 1) eX(T+1)+CPCCT+1)e¢1.0-XCT+1))
HBRARS=HBAR

HBRAR=PCL ) oHPC[+1)-PPCLI/RHOVCL Y sHCC I 41)
\ 4 CALL LOOK (2. TR(I+15. TT1.THG.0.0.0.HEAS.CP6AS. 1)
HERS=HGRS+0EL HE

r_‘

TFCI-NFICL)*1) 724.72¢.727

[ 727 TEma= (-FRCTZSCPGAS)SDIH
CCK)=C(K) +TERM3
DCK) =0CK )+ TRC 141 ) e TERMI+FACT2 HGAS oD TH

-

[ 729 CALL SSHTUM(S.KKSN)

l’ G0 TO (7240.7241).10CSH

4

ANCCI). CNCID, RATCI) . ROCT) . RONCT .DMD8CI) . DRADTD.
2HERS, cnus ove, ovas.m.mns.
LOMBACL), ﬂ(K).B(K).C(K{.D:

36A¢L)
7270 FORMAT(SX.31S. 10E10.3/ (20X

7290 MR x'rt"'_<m_mo_—T_‘%> T.K.L <1>. CPCT).CPV(T).CPCCT), HPC D,

5 PCL).PPCL),
FACT1.FACTE. TERN1. TERFR. TERMD

I T2v1 CONTINLE

| 720 CONTIMUE




e Y et

00 D(XI=D(KI-C(K)eTRES
L=x
N -
00 90 [=2.K J
Mt —— - —_—
! K ]
i L=l -1
v’ CCLISOCLI-CL) /Bl el deBCLe 1)
‘ e o
!
b I 90 B(LI=B(L)-C{L)/B(LeldoRAC o)) ]
-2

[C

NOW FOR SRCK UPS [F ANY

l 7250

. IF CNUTIN-NBM2) 60. 90, %0

i
B
1

HIET

DO 30 [=NBM2Z.NAN

KoK+l

FACT i=DTH (DEL (1) oRR( 1))

A(K)> = ~FRCT10VB
0VB=1.0/C0.So(RATCI)*RAT(I+1))+RCCII/RRCI))
CaO=-FARCT1e0VB

B(K)=ROCI >eCPC1)-CCKYAKD

BI(K3>=TACT)eRO( [ oCP(T)

|

WOH [F THE LAST NODOE HAS INSULATED WE MUST REPRIR LAST B AD C

J

IS —

IFCHRES) 80.70.00

r 70

Eg:;-_g(n'cu)
NOM BEFORE GRUSS REDUCTION REMRITE LAST LINE OF MATRIX -

:

BB LI/MCL)

DC1=0¢1>/A¢))

PEPU=CE0-GSER
PEPUTsPEPUT+PEPUSOTI/ ARERC 1 ) oABU
DECOr=@SEBR-S0ESR
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Lane et
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— e c—

L= _—

L 80 1O 1837

e e i e e
. L
*
cam PREE ND 29
* { \ n q
' A DECOMT=0ECOMT +DECON®DTH/ RRERC 1) oSU

c SURFRCE BOUNDARY CONDITION PRCKASE
CHZ~CH
NPL=X<1)
ITL=10
1TS=1 . .
SNET=(1.+SWELL) *SA-SWELL*CPE(1)
“IFCIT-2) 2502.1420.2501 T

1420 DSOTB=QRA/ 12000.0 ,

TR )=HE : .
BR=0.0 T .
CHD=OSOTBeC (RORC 1 4R0BC1) JOBRHA+ROCCIdeOMB) <
(e ' ’ Y
QCONV=0 . \ v

"$501 TABC=30008.0
TB=0 ,
X=0¢ i)
QCHEO _
QCONV=0 .

L 80 TO 2503

=
1
&

T¥508 IF CNR) 148%. 1826, 1828

. N I

1425 CHeOH ( CL4SNET/ RBSCREV) ) ooREX)
CH2=CH . -

[xm 80 TO (1427, 1420).NF 18

1427 BF=( * >/CH

T
T

[ @0 10 1429




- i R o . \

4

ruu BF «(CND-O'FL)>/CH

1029 CONTINUE
PHI=Z . »BAPeDF

. [ “IF(PHI-.01)1622. 1622. 1429

[ 1822 CHaCHe(l .- .5oPHI)

[ (<] m .uts

tt-.

1¥ - |
T ..

1

s

E“” CHeOH/ (EXP (PRI >~ 1 3 9PHT ] 1

-

o

4}‘

- . - ] )
l 1926 60 YO (14260.13261).NFIS

. 1 ‘
E!t“ Cr=AMAX1 (CH, 6S/AMAX1 < THB(1) . TMNE(NG))) J -
14261 CONTINUE b

k . [
ERFX=CHeHE+D(])
CALL LOOK (12.68 /(CHeCMM)>.TM6.0.0.0.9.Y2.D2.0)
IMG=IR(12) . : .
VRit=VR -

IPR=1

- >

”

IF(NPR-1) 2510.2310.2511

— ¢ —
- 2511 CALL Lm(’lLPﬂES.TP?.0,0.0.U.YZ.DLO)
! IPR=IR(13) :

i ILOC16)=NLOCIMG. IPR+1) .

| THIC1IE ) =NHICIMG. IPR+1) . 4

= JeOC17)=NLOCIMG+1. IPR+1)
; IMIC17)=NHIC(IfB8+1. IPR+1)
VRP=VR v

13=1L0%6)
Is=1L0017>

* [[2510 ILOCI®)=NLOCIME. IPR)

1 1(Ima. IPR)
=NLOCIMB+1. IPR) |
=NHI(IMG+1. IPR)
0C1e) ¢

e | 66 06 ¢

N .- . . [
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[ 12=1L0015)

IFKNPR-1) 2512.2512.251)

bk

2819 IFCIHI(1P)-1¢)> €20.¢20.251¢

-

2818 IFCIHIC16)-13> 420.420.2512

o

2612 IFCIHICIO)-11) €20.420.250¢

260¢ TFC(IHIC189)-12) 420.420.2908

[ 2505 TRBC~TTSCI1. IMG. IPRO+VRNeCTTS(I2. INB+1. IPR)-TTSCIL. IMEG. IPR)) 1

*

IFCOPR~1)> 2503.2%03.2515

5 B
2515 TRBC=TRBC+VRPe(TTSCIY. ING. IPR#1)+VRe(TTS(IS. ING+1. IPR+1)-TTS(]13.
16. IPR+1))-TREC)

[ 2609 IF CTSAVE-TRBC) $20.4¢20.921

il

lC -————— RBLATING SURFACE ' ) j

1

[ 421 IFCIAB) %22.422.423

422 CMDL=TLMCC]1. IMG. IPRO-VReCTLMCCIL. IMG. IPRY-TLMCCI2. IMG+1. IPR))
W(M)CCH

423 CALL LOOKC1Y.CMOL. TLMC(L,
1TBPF(1. IMB. IPR).0. Y2(1).




INA=IR(1%)
CRLL LOOK(16.CMDL. TLNC(1, ING*1. IPR). TTS(1. [MG+1. IPR) . TCHEMC], ING+1,
x.ln;'mv;u.nsﬂ.tm.n.n(n.n(u).v

JFOPR-1) 9238.4233.4231

4231 CALL LOOKC1S.CrMDL. TLNC(1. IMG. IPR+1). TTS(1. IMG. IPR+1>. TOHBK 1. 1.
Wl).m(l IMG. IPR+1).0,Y2(13).Y2(16>. 3

7.00L. TLMCC1. IMG+1. IPR+1). TTSCL. IMG+1. IPR+1). TCHEMC].
ll.'l Iﬂ’l) TBPF (1. INB+1. IPR+13.0.Y2¢19).Y2(22).9)

T

DO 232 I=1.12 ]

[ ' L}
[¥238 VECD=V2(H WP (V2 T+ 1)-V2(1)) ]

—%
IFCNBPF) 4237.4237.42%9
- 2
4230 IFCVRP-1.) %234.423¢.4235 v
i
V
.
4235 Y2(3)=Y2(15) : *
Y¥2¢92=Y2¢21) J
1
[ 60 TO 4237 |

£

4294 IF(VRP) ¢296.4297, 4237

1236 Y2C3)=(Y2
Y. =(

Y2C3)-Y2C15)9VRP)/ (1. -VYRP)
2(9) (¢ D)

~YZ(21)oVRP)/ (1 .-VRP)

b

[ 4237 CONTINUE J

B <

%233 0O 426 1=1.6 _ ]

l : AI Vuir .
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128 YRC(I)sYR(ID+VRM(YR(I46)-Y2(]1))

[ IFCY2(1)) 9260.9260.9261

| 280 ITL=1T5

[ 0 70 V956

261

CONTINUE
CALL LOOKCe.Y2(1)>.TT2¢(1.2).TEP(1.2).0.0.0.ENIV.DMIV. 1)

[ IFCATLCLI)-2) 428.427.428

OMIV=OMIV+XP1e<03-OMIV)

%28 CALL LOOKC3.Y2C1).TT2¢:.1).TEPC1.12.0.0.0.Y3.03. 1)
EMIV=EMIV+ NP1 Y3-EMIV)

k

4nTﬁso-v:<1>o¥t<1>
m-sxs-emom-
T m-qnmz)omrv-cm-m-e(

VITERCITS)=OMIL
EITERCITS)=ERR
~CMDL~ERRC
. OMI=-1 _E+30
CHR=+1 _E+30

TS+ERFX
Y24(S) «mmrv»mxv—; /TSeRAD-B(1))eY2(H)

-

TFCILOCI6)-TRA) $361.4363.4363

—

4361 IFCILOCI6)-IRD) 4362.4363,9362

4362 IFCNPR-1) 9270.4270.4271

4271 IFCILOC18)-IRC) 4272.4363.4363

i
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[_"_nrz TFCILO(17)-TRD) 9m‘.sss.¢usL $

>
_ Y
1278 O I=AMAXL CTLMCCIRD, IM9+1, IPR‘*D+TU$(IM°I Ine+1, IPR+1)>. TLMCCIRC,
11M6. IPR+ 154 TUMCCIRC-1. IMG. IPR+1)
2re W!-ﬂlﬂt(ﬂﬂ!.'ﬂ.’tﬂm. IMS. IPR)OTIR(IM-I TMB. IPR>. TLMCCIRD. Tl «
1+ JPI)ﬂUﬁ(ID‘l.IM'l IPRY)/
OOL=-AMAX1(CHOL . CMI)
é

[ 9383 IFCINIC18)-TRA-1) $368.9366. 9364

7364 TFCIHICIS)-TRB-1) $388.4366. 4274 }
$27¢ IFCNPR-1) $278,9275.4276 1 - !

4276 IFCIHTC(16)-TRC-1) ¥266.4366.8277

277 IFCINICIT)-TRD-1) %386.4368.9278
L

4270 CMMAAMINLCTLMCCIRDS 1. INB+1. PR+ 1) +TLMCCIRD42, THB+1, IPR+1). ;
1TLACCIRC+2, ING, IPR+1)) : -

P

4275 cnn-mr (CI*A, TLMCCIRA nm rne,xmm.nctmmz IH8, IPR) ., TUNCCIRB+ ] J
IHB+1. IPRYSTLMCCTRB42. IMB+1. IPR))
m-mmuun. m;

IFCITS-ITL-1) 4966.4951.4952

V351 ERRGERR
CHDL~CHA

. [ e — 1




ML L s

[[352 IFCERReENRS) 9354, 49387.4353

[ 1353 CHDL=-CiiR

I 60 TO s387

[ 4354 ITL=55

IFCERRC) $355.4387.4367

F 4355 CHMDL=CMMI

r 60 TO ¥387

[#368 IFCITS~TTL) $387.4356.4387

l 4266 CMDL=AMINL(TLMC(I1.IMG. IPR). TLMCCIL. IMG+1. IPR))

IFCNPR-1) 436T.4367 4279

L!Z?! CHMDL=AMINLCCHDL . TLMCCI2. IMB. IPR+1). TLMCCIS . IM6+1. IPR+1))

Il

| 4367 CHD=EXPCCHMDL) oCHeCHH

L IFCITS-50) 440.440.99¢

L 440 ITS=]TS+1

IFCRBS(ERR )-1. > €372.4372.423%




E ——-——-——— HNON-RBLATING SURFACE 1
$20 TSeTSAVE
1AB=0 .
CMD=0 .0 1
E
[ 430 IFC11-3) 4302.433.8302 ~7" m ;
] ;
€202 ILOCIN)=1 /
mrugmmume.xm) :

=1
IHI(IS)H(HI(Ilﬁﬂ IPR)
ICIlI).L 19.TS.TTSC1. IMB. IPR). TCHEMC1. IMB. IPR).0.0.0. Y2¢1). Y22 |

llv:;I(.l'.’L(lI)K C18. TS, TTS(1. IM8+1. IPR). TCHEM( 1. IMG+1. IPR).0.0.0.Y2(3).

IF(NPR-1) 4322,4322.4209

11
~4¢

' —v

%303 IL0<20)=1 -
IEIQ?;#{HI(IW.IPR‘U .
IHI(ZI)#HI(IPG*I IPR+1)
ltY:?(JS-) TJ* 0.7S, TT8C1. IM6. IPR*1). TCHEM(1. IH8. IPR+1>.0.0.0.Y2(5). 4

cALL LOOK 21 TS TTS(1. ING+1, IPR+1), TCHEM(1, IMB+1, IPR+1).0.0.0.
1Y2<7).Y2(9). 4

[ DO 4321 I=1.% - L ]

Y
I [F]31 Yt(l)'Yt(I)*Vﬂ’O(YZ(IM)-YZ(I)) I

| 4322 DO 4329 I=1.2

1 |

J
| 9329 Y2(I)=Y2(I)+VRMe(Y2(]+2)-Y2(I)) j
1
y

:

L ¥7s CALL LOOK C§.T1S,.TT2(1.2).T16PC1.25.0.0.0,EMIY.DAIV. 1)

1
l

) [ TFCHATLC1)-2) 994.%42.43¢

Hidhads
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L

%99 CALL LOOK ¢3.7S. 771241, 1) TEP(1.17.0.0.0.Y2.03.1)
EMIV=EMIV+XP1o(Y3~-EMIV)
DMIV=DHMIV+XP1e(D3-DHIV)

l 442 TSSO=TSeTS J

TFCI1-3) W922. 99219422

421 IF C(EMIV) 4422,4429,4422

[ 4423 EMIV=1.0 : j | \

’ 1422 RAD=SIGEMIVoTSEQe TEGQOVF
. $39 ERR=CHeY2 (1)+EMIVeQRA-RAD-B(1) ¢ TS+ERFX
DERR=CHeYZ (2 ) +CCQRA-RAD/EMIV>*DMIV-4 ./ TSORAD-BC 1))

VITERCITS)=TS
EITERCITS)=ERR
TS=TS-ERRC

f IFCIT-3) 9391.4507.4507

r————

€391 TSMI=-1_E+20

TFCILDC10)-IRA) $500.9501.%501

A —— — *
) 4300 IFCILDC19)-TRB) 4502.4501,4501

T v & o——ee e

4802 IFCNPR-1) 4803.%309.480%




i etk ]

e

s - ¥
4505 IFCILO(21)-IRD) 4506.4501,9501

4506 TSHI=AMAX1CTTBCIRD. ING+1. IPR+1)+TTSCIRD-1. TNB+1. IPR+1). TTSCIRC.
11M6. IPR+{)+TTSC(IRC-1. IMO. IPR+1))

9508 IFCILOC20)-TRC) 9505.4501,4501 l¥l

1503 'rsm-mmmm TISCIRG, IMO+1, IPR)+TTSC(IRD-1, IMB+1. IPR),
RA. IM8 %;‘R;;TTS( IRA-1.INB. IPR) /2.

[ %501 IFCIHI(18)-IRA-1) ¥507.4507.4508

508 IFCIHIC19)-IRB~1) 4807.4507.4509

il

-

—————————————

{9509 IFCNPR-1) 4910.4510.9511

I »_
611 IFCTHIC20)-1RC-1) 4807.4607.4612

%512 IFCINI(21)-IRD-1) 4507.4507.951)

4519 TSHA-AMINL(TTSCIRD+1, IMB» +TISCIRD+2, IND*1, IPRe1).

1TTSCIRC+1. IMB. IPRe1)+¢ (&tﬂ.i’..tﬂﬂ

1<
LYTSCIRA ! XM "o, IPR))/L.
TS=AMINLC

1510 TSMA=AMIN. TSP"‘ T;S W . IPROSTTSCIRDSR. [N8#1. IPR),
. TSMR)

4
Psor CONTINUE ]
»
[ TFCITE-80) 441,441,999 1 4

\ 4
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T N a5 - i

l

[ %41 JTS~1T8+1
V
— IFCABS(ERR >-1. J $390.4390.430
988 IRLTE C(KOUT.52%)
NRITECKOUY, 592 )CVITER(I). ETTERCI). 1=1,51)
NRITECKDUT.502> TH. DTH. VRN ERF). TRBC. ENTV. M V. RAD. B<1) . OL. PH1.
1 DC1).HE.XP1.QRA. Y2(1). Y2(2),Y2(9).Y2(
THeTHF IN L 4
l  §
[ @0 10 2000
[c POST ITERNTION
} 4
l’ 9390 IFCTII-2) 4371943711937
| 971 Y2C(2)=Y2(1)
r —

[‘tm"nhnm

TFCTRENCI ) N ITA_SITS. 4373

(£ 1] .

IFCNPR-1) 1439, 1939, 1438

bt s -




PRAGE NO %0

QCONY =QCONY + YRP < (0Q—-QCONY) -

1833

QCHEM= ( OCHEM+QCONY > +CH
HiH=0CONV
QCONY=CHe (HE ~QCONY >
DSDTB=CHD/RHOC2>

IF(NBPF) 1437, 14374375

378

JFCIAB) 1437. 1437.437¢C

[urc CMFL=EXP (Y2 (3) ) eCHeCHH ]
1837 ROCI)=RONCI) .
. BR=CH/CHZ
QRP=ENTYeQRA
QCOND=-0C1)+BC1)eTRC1)
+QCONY*DTH/ AREAC 1 YeASU
QCHEMT=QCHEMT RARERC 1 YeASU
QCONDT=QCONDT +QCOND*D TH/ ARERC 1 ) #ABU

QRPT=QRPT+URPeOTH/ ARER( 1) ASU
RADT=RADT+RAD-DTH/ ARER( 1) sASU
DEDT=RON(1)eCP(1)e(TS~-TSAVE)eDEL (1) /0TH

]l

D0 95 I=2.HL

j|

ROCI> = RONCI>

TEMP =(DC(I  )-ACI_ )eTR(I-1)3/8¢I )
DEDT=0EDT+RONC I +CP(I)»(TEMP-TR(I) ) ¢DEL (I )*RR{(1>/0TH

95

TR(I)=TEMP

L )
r IF CNUMH-NBM) 97.96.36 1
3¢ K=NL
TR(NBHM—-1) = TRACHL)
DO 38 1 = NBM.NUMN i l
3-42 t
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PAGE NO %1

<
-

K = K1

. J
TR(I) =" (DUO-ACKISTAI-1ID/B(K> - e

7

DEDTT=DEDTT+0EDT+DTH/ARERC1)9ASU

Ch —~

IF(NDBU> 765°766.766 - ‘ . \

EY

111

(L T() y )
LU=NLACNDBU) T

v .

00 787 I=LL.LU

L3

— e
' -

157

ROCT>=RONCT) . ..\

annon

766

CONTINUE
¢ 7 L .. B .
SHRINK (AND DROP) a" LAST FBLRTI»G NODE K .

-

DELCNL)=DEL (NL)-DS (SEE INT DECG1P) Y T &y

-2

—

TFCOEL (MLY-DELM> 149, 149. 150 A .

149

DRLUP=DEL (NL ) *ROCNL) #RRCNLD
DRLCP=DRLPeCP(NL) '

NLeNL-1
RCCNL)=RCCNL+1)

, DRL-(EL(N.)ORO(PI.)ORR(NL)

WF&DRLCH(NL)’DRLPCH(NL*I) .
TOP1=DR1 +ORL.

'I('AP2=WLC4DN_G7

T0P3I=DRLCOTAC(NL ) " +DRLCP*TACNL+1)
YOL=DEL CNL > #RRCNL Y+DEL CNL+1)3RRCNL L)
DELCNL )=DEL (NL )+DELC(NL+1)
RACNL)=RACNL > +6 . +DEL CNL+1)

"ROCNL)=TOP1/YOL

CP(NL )=TOP2/ TOP1
TR(PL)-T(PNT!PZ

HCNLY=HRPHB/ TOP 1 ,

DELR=DEL CNL+1)#RRCNL+1)/v0L -
CZ=1.0-DELR :

DZ=0.0

07-C7

NZ=JF oML ~JFH

N=NZ-QFe1

8 88

ot o e e -
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o s AT

R et v

FZ-CELR
€z-ez

. [wmmm

, 1 ' . [ ozEeeie
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Y {

ST IR-NZY 1TS. 1Te. 1TS

[ 1ﬁ aT-OELR ' ' ]

]

175 Kak+1
“ CZ=CZ+62 Y
178 EZ=CZ-D2 : .

l IFCEZHITR. 177177

.
Py S P PpUPPY S

» ’ 177 ROACN)=RORCN) + ZoROKK)
1 ROB(NI=ROB(N) +F Z+ROB(K)
. ROCCNY=ROCCND +F ZeROCCKY

S [ TFCN-ND) 171,150,171

~r

[ =

N E CN)=RORCK ) 9E2
S (N)=ROB(K YeEZ
ROCCNI=ROCCK) *EZ

. a—

<80 10 i72

178 ROACN>=ROACND *RDACK) 90Z
. REBCN) =ROBCND +ROBCK) 08Z

St G R AL Y L R e




[ ROCCND=ROC (N) +ROCCK) 62

1 €0 J0 17

Ll‘l @0 To %19
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sulumve TNPOUT .

SEE INPOUT LISTING FOR COMMON STATEMENTS  sssss
coses DIMENSION STRTEMENTS eeesce
sesse EQUIVALENCE STRTEMENTS sssss
evsee STATEMENTS  eeeee
esore DATR STATEMENTS  eeece
INPUT=S
KOUT=6
INCH=S
KT=0.0

¥
|' DO 3500 1-1.5 ]
! - ’
v >
[3%500 eFT<D= - ‘ ]
®
c TNPUT/OUTPUT
Ve
1 NPG=1
WRITE (KOUT.551)NPB
r READ (INPUT. 499, END=993) (RELORDCI>. 1=1.36) 1
. ; N
r 80 10 998 ]
Y N
r 393 CONTINGE ]
r STOP H |
998 CONTINUE _
WRITE (KOUT.S502>(RECORDCI). I=1.36)
WRITE (KOUT.503>
WRITE (KOUT.50%>
WRITE (KOUT.505) .
WRITE (KOUT.506)
READ ¢INPUT.564> RY.RHDOR, RHORA.BA. PSIA. ER. TRACA. B3.RHODB .RHORS. B
18.PSIB.EB, TRACB .C9,RHOOC, RHORC.BC. PSIC,EC. . NDBU
TE (KOUT.S0 m_m.m.m. 1A.ER. . B9 RHOOB. RHORB. BB.

n
TFCIF-15 171,370,172
. 2

E 170

7 A ’ 1
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INeouY

L 60 10 172

l 171 JF=10

salls 3Nl

172 JFH=JF/2
JF=JFH+JFH
JFHP=JFH+1
FJFS=JF
FJFH=FJFS/2.0
NOI=NO+NI

IF (NO) 181.181.182

—
ruz READ CINPUT.S580)<SOCI). I=1.ND)

e

¥

| 181 CONTINUE

-

IF (NI) 18¢.18¢.193

J .

103 NOP=NO+1
READ CINPUT.580> (SOCI>. I=NOP.NOI)

3

184 IFCOAMA) 408.409.409

A

.
r - 408 GAMA=RHOOC/ (RHDOC-CRHODA+RHO0B) ~ CRHOOR+RHODB ; / BAMA)

100 OWB=1.0-0AMA '

RHOC 1 >=8RMAe (| W) +0MGeRHOOC
RHO¢ 2 )=8RMA+ CRHORA+RHORD ) + OMBSRHORC
RHOC1 )OCW)

OAMAN=0AMR/
WRITE (KOUT. 510)8RMA. BRNAN

l TFCNDBU)Y 700.701. 700

700 HRITECKOUT.7900)
7900 FORMAT (/23X.3¢H---DECOMPOSING BACK-UP KINETICS---/)
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7902 FORMAT (/20X.24HDECOMPOSING BACK-UP NO. .IL)
C
2,
1.3
702 WI%MU:%%“R’OO(LS)— CRHOOCT, 1>+RHOOCT, 25 >~(RHOOC]
I.L
1.1)
¢
)
b

*RHOO
SRHOR

"
Ot o atal
M W X} [
Cal] A . o W AN
N O == -~
(>4 S ~
Lala] Ll ] -~
NS - - L
- ~ -+
“ . - = - ~A
e Lo 4 w B~ PN
=M m 24 NNG ©
\I'h ”L LL# - ' |
’ml\ -~ [ L N, 1
o b=y = =y ~
AN b4 L) A
Lol -y
4 . -
- . - )
Fy R ) 3
«-Mm A
~ . 4
i - v
| ’m( N\ AN P et bt
-y Nal AN,
m( [ M( — ~
~ =
~ AN ~ > ~
o . ey ~ - “l.\l‘\ MI\
» (-3~ O
I “ am aon = 'm AAE =,
Uy N w - o bt n, (Y A
Y - Tal m [} b 2a
[
m

)
IFCERCI)) 702.703.703

TFCDTHD) §12.410.912

DO 70 I=1.NDBU
|
I

,m mﬂm

1RHOOCI.2>)/6R
D=
V(] )=
I

DD 7030 J=1.3

WRITE(
1TRACCT.
5

+RHO0
+RHOR
(1.1
GAMAM
-RHOCCI))
7030 FFCI.J)=C1.~PSICI.J))>eBBBC]. J)*(RHOOCI. Joee( 1, PSICI.J))?
708 CONTINUE
" ?'_

INPOUT
1
2
2

I T01 CONTINUE

[ 410 OTHD=S,
[ %12 OTHIN=_01




AP PARAE T Ve AR TR T

weout ‘ PRGE NO ¢

Lua IF(TPR2)%14.414. 415

114 TPR2=THFIN
I

I 415 IFCTPR3)416.416.417

L"" TPRI=THFIN J
V
IF(TPR2-THZRO> ¢18.418.417 -
—ty
Y
! DTPR2=DTPR3
‘ TPR2=TPRY
l- L4
| | soTOwe 1

WRITE
WRITE (KNT.(MG) one

: IN1(TRACA, TRACB. TRACC)
. PETE=RHOC 1)/ (RHOC1)-RHOC2 )
] PET=PETESRHO(2)
c - - NODAL PROPERTIES
N=0
: KHS=10
Jd1=JFH '
L C-NUMN-8, LCT. NPG, RECORDC3F )
%02 HRITE (kau.S11>

NRITE (KOUT
HRITE (KOUT.519)
B=ASTER

READCINPUT. 560 )CMATLCI) . TRCI) . AREA. 1) . DELCI) . RACT) . RCCID. I-l.m)w

RE=RACE)
REV=RAC1)
RAC1>=0.0
| [ ~— 00 %00 I=1.NUMN * |
.

TFc1=2) ¢841.482.493

RPN




FN

B

| 953 RACI)=RACI-1>+<DEL<I-1)+DEL(1)5/2.0

-

L 60 TO ¢61

$52 RAC2)=DELC1)+DEL(2)/2.
B8=BLANK

[ 461 DELCI-1>=DEL(I-1)/12.

A

rlﬂl RAVCI>=RACT)

*

[ IFCAE) 45%2.45%3,4382

[15!2 AREACT )= (RBSCRSY+RACI ) ) +eRE

[ 60 10 #6¢
1

l 4543 IFCAREACT)) 4544,6454¢,45¢

rﬁ“ IF(RSY) 45045.4548.454¢5

9545 ARERC] ) =RBS(RSVRACT))
AE=1.0

r 80 TO ¢S4

[95e8 mRERCT -1

l

(1. RACID . B.RCCD l

[~ JFCMATLCI)-2) 401,408,705
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INPOUT PRBE NQ &
3 - "9 |
¢ i
[¥o1 T , b ] |
| DO %08 J=1.J1 * |
NaH+1 -
ROACN =RHOOA v
Y ROBCN)=RHO0B
[vov RoccRy=Rrooc - |
l Ji=JF — J ;
¥
!
_ . = '
[ o0 To %0 , 1R {
{
LS ; s |
I 0O %08 J=1.J1 o |
Wt T |
ROACN) sRHORA '
\ ROB(N) =RHORS ir
[0 ROCcHyRrORC - |
o J‘ B
[ w0t . | B

[ 708 JIFCMATLCI)-10) $00.400.708

708 K=WATLC1)-21 .
OAT(K)/2.0

g
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R Y 2

IFCYKH-KH) 708.707.708

 P—

70T ROCOMCI. 1)=RHORCKH. 1)

ROCOMC . 2 y=RHORCKH. 2>

ROCOM(CI. 3>=RHORCKH. 3)
W(I>=0.

—t

byl

£

! 708 KH=iGH* 1
ROCOMCT , 1)=RHOOCKM, 1)
ROCOMC 1. 2 )=RHOOCKM. 2)
ROCONC . 8)=RHOO(KH. 3

[ 709 IFCKH-KNS) 70%0.7092.7090

7098 NFICKH)=]
1
NDBUCH=NOBUCH +

[ T092 NLACKH)=]

-

g

INUE

Il”

E
[
=
L

IF(C 7085,708¢.709

i

MRITE( 7096)
98 FORMMT(10X.35HTOO0 MANY DECOMPOSING BACK-UPS IN NODAL DATA -- QUIT

1

#

]

£

l




IPouUT

A—a—iED

£

09 CONTIME
403 DEL (NURSN)=DEL CNUMN)/ 12 .
: CALL SLOPOCNUMN. RR. ARER. EMR)
L 85

5 .

I TFODBU> T996.7099.7098

]

[ 7050 N2 =N_ACNDBU+1

| 60 TO 791

m

[7on CONTINUE

1 ]

IFCRIV) 4031.4%032.4033

(4031 RSVN=-RSV
MRI TECKOUT . 354 JRSWN. AE

[ €0 10 30¢

I 4032 WRITECKOUT.$88)

| 0 10 30¢

Fﬁm.snm

i %0e [ .521) .
%ffﬁ%» HOONY . CPEM. TRES. CHCR1. PYCRT . NCON
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[PV
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. s o N . Y 4 i :ra?
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* INPOUT PAGE NO 9 ?
o . L A
[ 305 CReRT=0.02 ]
[ 308 TF <FYeRT> 307.307.308
[ 307 PYCRI=0. 58 ]
708 mmusmes
LCOLNT(§ .LCT, NPB. RECORD(35)) / .
mmmur un HCONV . EPSN. TRES
cm_ u:oums .m.m,hcmss»
umt otout sz»nm OH2. ueua .
LCT.NPB. mmasn
uurz mm.mm
[ IFGD80> 9107910, 7307 i
, . * N ‘1
L : . - '
l 7907 DO 7308 J=1.NDRU J {
[ el Lcam""_u.L"c?"m,a:‘eom_mr ¥ i
# : mr:«uur {
IR ITECROUT. 5285 DHVCJ). DHCCJ) . DELHO ;
. F—Wnu WRITE ST TREFCD ]
ﬁh >
7910 CONTINUE .\
. WATERIAL PROPERTIES :
CRLL LCOUNT(S ALY.NPS.RECDRDCIS)) q
31 um: CREANT §26) |
CALL LCOUNT(S.LCT. NP8, RECORDC35) ) !
URITECKOUT. 1985) . ) |
7905 m%’mmm BACK-UP VIRGIN MATERIALS 22.24.28.28,90, ;
. '1?-? ALS 23.25.27.29.31) |
ILOCY)=L 1
JLOCS d=l |
KTag i
. ‘ N N t:‘
E17) l'l"Ol .
RERD CINPUT.ST1) NC.TTRCIT.KT). TCPCIT.KT). TKPCIT.KT). TEPCIT.KT)
r—ﬁi_n‘n'ﬁ. 0.381 m |
1 |
' 3‘53 : 1




weour PREE D 10

351 IHICKT+2)=ILOCKT42>+1T-1
IR(KT+2 )=1LOKKT+2) .
THZC1.KT)=8 .

‘ [ 00 357 1-e.1T ' 7 ]

387 TH2CI KT)=TH2CI-I.
11.K7»

= | " )
[_ CALL LOOK amt.iima.ns.mu.m,o.o.o,mm1) J

00 359 =L IT :l

1

359 THZCT.KT)=TH2CI. KT)>-HSH j

CRLL LORNT(S+IT -LCT, NPO.RECORDC3S) ) KTJ
n2 lll;g%g%.??’ )ﬂ:;“(n). CTT2<1.KT). TOPCL. KT) . TXPCIL KD, THZCT.

KTuKT+1
1T-0

[ IFCNC) 356.357.953

358 IFKT-2) 950.950.710

[ 710 IF C(NDBU) 711.%110.711 —*- - _1.

B — ]

[ 00 720 k=1.NDBU — ]

| 1T=0 ~ / . 17 ]

[T IT=1T41 _ k ' ]
) | 3~54
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PREE ND 11

| RERDCIWPUT.ST1) NC.TTSCIT, 1), TORUKIT. ). TRBUCIT. 1) J

!

IFCND) T713.712.712

il

713 IHICI421)=1T
JLOCI21)=1
IRCI+21)=1
TENTC1. I)=8.

— D0 Tie J2.1T

'

L.I»

T1¢ TENTCI. D=TENT(I-1. ID+C

3. DTCRUCI-1. 1D)72, o (TT5¢J. ID-TT8 CI-1]

—_ — %
CALL. LODKC21+1, TREFC(K).TTBCL. I). TENTC1.1>.0.0.0.HSH.DIM. 1) /7]

—

—

et ———

00 715 J=L.IT

\4

- 2
I 715 TENTCL. D=TENTC(J. D-4SH _]

IFCRok-1> 717.716. 717

I 7168 RRR=RNOC(K)

r 80 10 718

£

T17 RRR=RHOV(K)

718 Eﬂil;tlichT(ﬁﬂT.LCT.m. RECORD(35))

HRITECKOUT. 5280
=L I

I1=1+1

1T=0

L.RRR, (TT5CJ. ID. TCBUCJ. [D. TKBUCJ. [, TENT(J. 1D,

1

IFCNG)> 719.353.353
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_Aour PROE ND 12
. /'/ L J 0 Q
///
P
/ {
- [0 Faw-T> ree.Tie.TE0 ]
[T conTime |
$110 1N=0
L=0
¥11 RERDCINPUT. 5615 KT RHOCKT) . GRHTLCT). 1=1.65 ]
_
[ TFcmicT>> 3550, 9850358 |
‘ ]
3980 LL=1 .
(=le) :
l TFCKMTLC1) 73583 3553 3599 |
' .
7983 RI=FLOATCL) ‘}
IN=1 ,
LL=2
| [9989 00 #68% 1L ]
TTFCRATLCI?)> 3864, 3564, 3566
Y 3555 JBU=JBUN1 +
KSVCIBUY=KNTLCT)
J=KMTL (1>
NBUF TCJ >
[955¢ CONTINE ]
TFCJBU) 9540, 3540,95¢1
2 [[35+1 CALL ORDERTCIBU. KoV> |
A v .
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INPOUT PRBE NO 19 ? e q

[_as_so 1X=0 ;

3551 IX=IX+1 :

READCINPUT. 497> NC. TXCIX, L), F1CIX.L).FRCIX.L)

I IF(NC> 9§52,3551, 9552

3552 JLOC31+L)=1
IHIC31+L)=1IX -
IRCIL+L )=l
CALL LCOUNT(S+IN+JBU+Y#C1-CL+2)/%).LCT, NPB. RECORD(35))

— —_— -
I IFCL-1) 3546.3546.35%7
L ]
| 3646 HRITECKOUT.49%)>
| 8547 WRITECKOUT.$98) L B

I

TFCIND 3543, 3543, 3542

[ 7642 WRITECKOUT.497 1)

I
i

9643 IFCJBU) 3848,30646,36¢¢

| 5¢% WRITECKOUT.$981) <KSVCD). I=1,JB>

3548 nlnugn-:mi'n.no CTXCT. LY. FICLL LY. F2CT. ). I=1. DO

}

— IF CNCY $11.811.353

c

l 355 IT=IT+1
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INPOUT PRASE NO 1%

’

I READ C(INPUT.STL) NC. TTRCIT.KT), TCP(IT,. KT). TKPCIT.KT)

[ IFCNC) 95¢.385.35¢
359 ILOCKT+2)=1

IH I(KT#!)-M(KTOZ”IT-I
IRCKT+2)=ILO
CALL LCT.NPO. REKT

LOG.NT(S IT (95))
E L) I#SE (KDUT. 527> KT.RMOCKT>. (T2 (1. KT). TCPCI, KT).TKP(I KT). I=1. 1T

r——

IFCNCY ¢11.411,9%9

F ——————w——  PYROLYSIS B8RS ENTHRLPY ]
r 353 NT10 g
, -
81 m-w%
RERD (INPUT.OT8)NC. CTTI(I), l-m.nm C(THBC(I), I=IN,NT1)
IF(NC)381.361.362 {

S §

[' 09 NTLINTI-1

902 IFCTTICNTL)) 984,98¢.988

368 ILOC2)=L
IRC2)=1
!Nl(t)
WTQO“NTI*.)IS) Ler,
s lRITE (KOUT. 532
IFN=0

:*"rr"r -

, RECORD(9%5))

"'T-

KOUT, $81)¢TTLCI). I=IN. IFN )
o'ﬁﬂ% fmn gﬁim&n.x:m {39)
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PREE NO 15

| TF(NTI-TFN) 387.367,359
- %
lc ———————— FUNCTIONS OF TI'¥, J
_
367 NTH=O
180
NOPT=0
371 NTH=NTH*L

RERDCINPUT, STPONC. TTH(NTH) . THECNTH) . TORCNTH) . TCM(NTH), TPI(NTH) .
1TBRPCNTH)

IFCTBRPCNTH) Y374, 378,374

I 375 TBRP(NTH)=BRP

[ 37‘ I1=1

I IFCTCHCNTH) )342.342.343

[ 342 1=

["‘ﬁ?‘ﬁﬂﬁo-z.nu.m.m

[ 3¢ 11=9

£} o »l]
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INPOUT PRBE NO 18

388 IF(NC)371.371.372

Fa .
l

[ 972 IL0C1)=1
IHIC1)=NTH
IRCI=1L0C1)
CALL LCOUNT (4+3eNOPT+NTH.LCT,NPS. RECORD(35))
WRITE (KOUT.S3%) .
18=0
: — — L
| DO 3&78 I=1.NTH |
K ‘
l Ti=10PTCD) - ] |
i ;
f IFCII-15)3%7.349.3¢7 L ‘
‘.
A\ N
F 7 Is=I1 *— | .
I x
80 TO (3471.9472,3473).11 .
R ] ‘
r—'—mx WRITECKOUT. $35) J
v

r 60 TO 3878

| #47¢ WRITECKOUT,882)

[ ®mar 1 1
4
[S9F0 WRITECROOT. 350 | |

¢
1
¢
1

rjm li_l
rﬁi'ﬁmmn—'f 1
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I 373 DO 8731 1=1.NTH |

INPOUT ' PRBE NO 17

|

[9974 WRITECROUT 536> TTH('_I">_.II.'11-£'(£I>' TR TOKD. TP TR |

i

A 4

[ 60 TO 3476 |
3975 WRITECKDUT,516) TTHCI), 11, THECT), TARCID | ]
NTe TNUE J ]

[ TF(NC-1) 379,379,749 J 1

.

3731 [4 $) (R 1 CTPICT). .000001)) l

— . -
%Lﬂllﬂ(t .LCT.NPB.RECORD(3S))

e (KOUT, B37)
C EQUILIBRIUM TRBLE

——————SURFTCE
RERDCINPUT.6796) CMHEB, VFZ,BREX. NR.NST. NBPF . NF IS, SHELL
NFIS=NFIS+1

4

[ TF(NST) 2900.2900.2901 —* 1
[ 1500 OW-CH S * ]
Y
[ €0 10 2902 y ‘ ]
—
=2} . 2903,
;‘

) 7. .2907

R
-ty 11 pey—
€/710XS0HBURFRCE ARE THE SAME ARG IN PREVIOUS PROBLEM
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INPOUT ) PRGE NO 18

t ‘ |

[(2907 WRITECKOUT.2308)
2908 FORMATC//10X. T2HPREVIOUS SURFACE TRBLES CALLED FOR BUT Ct/CH RATI
1 HRS CHANBED. QUIT JOB//)

T ,,

[ s ]
2308 WRITECKOUT,.2910) 1
2910 FORMAT(// 10X, TOHPREVIOUS SURFRCE TRBLES CALLED FOR BUT THIS IS FI
AST PROBLEM. QUIT JOB//)

L

L5 J
FW-T" I
S

2912 TFCNR> 3280, 9280, 3299

9201 IFCRSY) 2024.2824.3204

-

) =

[[9200 IFCBREX) 920¢.320¢.9289

rs:u =1

—

LAELE 1
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INPOUT PRBE NO 19

799 9 ¢

I 2800 J=J+1 ‘ J

)

3

et eeer— i
IFCNBPF) 28001.28000.28001

N VIt T

kY
, : . rn_o'oo mxmﬁs"i')'_Psv."—ns,fm_'t‘u.x."vxma.x.m.u.m"u.x.ﬂ
1, TSENCJ). JNB. TSURF CJ)

‘ T9PF(J. 1. 1P)e0. 4
B
o & ¥

H %
o <3, 1,177, 1T8(3. 1. 1. WA TOHEWKJ . T. TP)
| .1.1P)

§ lF

[

{

: 28002 CONTINUE |

3

] _— *
‘ [ TF(INB) €917.9817.0821 ]

F‘W“ YBLANK ]

-

E | 2§21 CONTI ]

IFCTTSCJ. 1. 1P)) 2003.2032.2801¢

1 N 1, P =TCHENcs ﬂgonjo '
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INPOUT PRABE NO 20 ? . . ’ ? 0 ]
I 2003 T18C). 1. IP)=-T116(J. 1. IP) L ) J
[1808 TFaLS) 2869 .m“_r.mr—J 1 ¥
\ l |
Lmr IX=9 ; J
. . +
TFCLSR0) 2829.2811.202¢
[903 W<ia | : ]
[(28t1 TFONDD 2902.2029.2028 ,
' , ) e ¥ .
. [un IFCING) 2000.2804. 2809 l : |
_ | ,
WEEN=J -1
TSENCIP) =NSEN : .
_ y"“
N | :
. '—F"tmc-"—_—_"_'lu 2070.2020. 1008 ‘
. : ." t
__[m t968 L=1,NGEN ]
’ )= ol ')
T . TZSDKL. ;n-mm: L.1.t®
_____ l g
‘ [ 1808 TREDICL, TPy =TRON(L) J
N
owL
LLL=CNBEN-1)/3¢1
. DI A ) )
1 < .
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INPOUT PRBE NO 21

4

7 (AL [COUNT(I132HR.LCT . NP6.RECORD(35))

TE" (KOUT.538)

WRITE (KOUT.5737) CMH.WLO.VF2 v
» : : * ' ) -
; [ 80 T0C28130.28131).\F IS _ Il
E 3
78131 WRITECKOUT.28132)
28132 FORMAT(SX, 86HF ISSURE MODEL USED FOR SURFACE ENERBY TERMS AND BLONWI
""" 1NG CORRECTION) N\ : ;|

I

et

[ &man

E‘ 130 MRITECKOUT.20612)

Itl_l“ CONTINUE

S

IF (NR) 281¢.2010.201¢

[Te1e uurslmm.smy meX . . 7 ]

7 — 1 — {r

[(F01 WRITE GRouT.5790) g i ]

28138 MRITECKOUT.28136) A
20198 FORMAT(SX.¢SHND CHAR SMELL CORRECTION-ON SURFACE RECESSION)

.

[ 80 YO 20137 * 1

o — . 4
. P E R;E(m.li 30) SHELL
t” F s, 1t SHELL =F8.¢.1X18He CHAR THICIKNESS)

e Mg




wour PREE WO 22
- S | : 90 949
‘ i | ]
i IF(NST) 28140_2€1¢0. 1390 L — 1] |
T | . [91%0 CRLL LCOUNT(LLL %, LCT. NG, REGORDCI53)
s MRITECKOUT. $792)P8V ,
- - " 00 2819 LL=L.UL ' - 1
! ) . | ¢
Al “ -
TO19 WRTTECKOUT.5788) <ﬂm—‘L. 1P5. THSENCL. 1P>. LsUL - NSEN. LLLD Nt
r @0 10 2062 | N _ J- + )
27870 NSO I
1X=3 4 T .
TFCOW-1.5 281820129808 I '
- T ' |
l |
: rzozz Ix=2 J ]
I PG 2024, 2926.2800 |
“Is
N F0E4 WRITE (KOUT,ST99) 1X 1 L |
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SECTION 4 .
LISTINGS OF FORTRAN IV SOURCE DECKS

Listings of Portran IV source code decks are presented in this sec-
tion. A driver routine which allows all computations to be performed by sub-
routines is presented first. Then the three routines unique to this program
CBM, INPGUT, and THERMS are given. Lastly, utility subroutines used by the
three main subroutines are listed in alphabetic order.
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EnD

MAIN
MAIN
MAIN
MAIN
MAIN
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mAn

{ SUAseGUT IME Ciase can

Crarw 1N MATLelaL THERMAL RESPUNSE AMD ASLATION PROGWAM ALLUWING . Cén
Fou O TU FINE OECOMPOSING BACK-UP MATESIALS can

At HuTesE M COMPLRATION R KEMDALL C WOYEx ) can
Coowny RGUToIERsuENevR con
COM lnussn.n.uudl.uu.un.He(:n-ul.la»'uo.!ou.nu'()o.ul-Iulcm
l(Jdilm-1[5‘(30-10)vl’ln(‘l‘)'Yvillo)-!ud”)c!alll’-")(”D-l%l”)m
20D012(2) JRECORD t 30) 950 (70} . Chn
COm0is Rrmdtle) Can

. COm0n MATL( 500 sDELC SE)eTA( Sl)-ﬂlSCloHC(SOD-RA( s0), - Can
IADEAL S8 LEMAL 00 sRAV( 580 : con
COmMMun ROA( SO0) +RIB( 5#01 +wOC( 580> . Con
Cromiuts TPk (3] 9o 1010T (21 o THGE1503) sMLO (15630 oMHI 115033 s B <]
IKHE (1903) o FTSEMIZG63) o THSEM(2543) s TCPSEN(2543) ¢ TLMC (2501530 " Can
2ISENI3) e TPI(30) s TTS 251593 o TCHEM(2561503) ¢« VFZ 4O o
COMMOn THEF (25015033 « . S Con
{CosmGs WPP ) Can
COMMON LCY-WJIXUwﬂlm'&.uL’ﬁvm-“‘oMoMomtlw
lCloTﬁACﬁlTMCC:MA.m.m.qu’:ﬁC.B‘cwvxoPSlA'PSl.o”lCom
2TRACH L PET JPETE SRSV ETASDTPRIZDTPRZsOTPRT o TPR I« TPR2 » THIRO o THF INo 0¥ » COM
:nn-!-5m.0l6-u0-F.tn.FJso.f..l‘vP-.l'mIwut. DTHINBRP . HCONY » COM
SEPSH IRES . Con
COMMON  InCioDTHE . _ Con
COMnOn ‘NI osNOT . - can’
ComOm CHCRIPYCRL can
CorOn TBRP (30) , 5. can
COi0ne TX(30+6)oF 1 130+61+F2(3006) , [@ ]
fcomou NCON . . ) Con

¢ ) COMOn NBPF F 15 B . ) o . cam
© COMMOn BREX s SWELL - ¢ csn
COMOne BBB 15+13) +EELSy l.fF(S-J).PSI(S.J).DQOIS-J).W(S-J‘- .Con
1R0CON(S50,3) o+ DHC(S) » 1{5).oRHOC (53 s RHOV (5) +P (5) o PP [5) s TREF (51 6A(S)CON
290MGA (S) -wl|5).u.usi.ﬂsuuln.ttn'nu.uhuwlzu.ul.tcsuno.cu
310) 2 X158) MDBU o PM2 N L4 . | \ K can
COMMOM TRAC(S+) g : can
COoMnOn MBUF T (Y} ' ' con
COMUN/OATAZAS TS o BLASK . : con
DIMENSION LROT (3) - . o ]

. DIMENSION (WO (Se) ‘ con

| DIMENMSION DMCP (1) +CPE(3) - con
DINENSION TO(20) . . cap
OIMENSION DEP(18+3)s MISOILS) o [« ]
(DIMENSION YITER(51) EITERIS)) 5 ("1}
‘DIMENSION Y2(26) oD2Z126),Y31(8)+DI(8) Y1 (2)4D1(2) B

. DIMENSION CPLL 581 oCPV( 58)9CP L SEIoHP ( S58)o1C( S50)+CN( 5010 coM

© IRAT(S1) oROT (S8) »R0 (58) sRON(S58) +DHOG 158) +RR(50) » e I T
- 20MCL 98YeAL S8t S8)eCl 58)+D( S0)ENO( SO) . : coM
EGUIVALENCE (OrloUn12(11 )9 (ON2:DHI2(2)) 2 (TS0 TA) [« 1]
529 FOsMAT{1TR  ITERATIUN-STOF ) ’ coan
542 FOMAT (/33X 1aH-——OUTPUT ==} = o
S43 FORMAT(//6&2BH- = = = = = = = =~ = = = — = F9.4¢371 SECONOS ~- - - CBM
| e | Con
Ste FORMAT (6X ¢ wITIME » 2K o SHSURF ¢ 21 o SHPROB ¢ 2K » THSAUNSF ACE ¢ SX 064 WALL o cen
TaXeBriee EOGL 06K0 LOMEAT COEFF ¢ GR ¢ GHEH/CHOS BN s AMSTEP ¢ 2K s 4HTTER ¢ 2X o SMCEM
ZOPTNo2KeBHRAD L1N) 03K +81(BTUSLB) o 2X s BHIBTU/LY) + 3K ¢ 141 (LB/ SO FT-SECCHN
3 . cn
565 FORMAT (6KeE&s2160F 10o80F11o2oF10026F12.49TXsFB8.S/1H Ccon
546 FORMAT (33X ¢ 200=—=ABLATION RATES—~=) oM
S47 FORMAT (68X, Trt PuInEo3X oD PRIME Go3Xs 104 DOT CHAR,JIX+9M DOT GASCBM
» 16Xo6rBl CHANOTX+5r GAS/J6Xs L4N(LB/SE FT-SEC) s 11X+ 1SHILA/ORIC SO FTCEN
- 20 con
S48 FORMAT (BXoFB.5¢28sF8.504(3KeF10.6)71H ) : can
5488 FORMAT (27X ¢ 32%-—RECESS|ONS/RECESSION RATES———/ cen
S [133%e19MUINY 7/ LIN/SECYS con

2 168 THSURFACE » 1 6K s 6MCHAR (-fh.l-lm.lll-lluPVMVSlS (-Fh.Z-IuHCM

S4B) FORMAT (SAe3(OReF10.ToIN/eFI.7)/1M }
S482 FORMAT (27X ¢ I H~=—=SURF ACE EMERGY FLUR TERRS=e~/25X JTHCURRENT RAYES(.M
1 (BTU/SQ FT SURFACE~SEC) /726X ¢3BHAND INTEGRATLD VALUES (B‘IUI(.RIG SOCeM
2 FYy»/ (<]
a 132 10CONVECTED ,4X910H RADIATED +4X,10M RADIATED -bl-lﬂl CHECBNM
MICAL X o LOMCONDUCTION/1TX o 2HINL 12K 211N 11X+ IHOUT o BK o L QHGENE AT I CM
SONeTX s uHAYAY) . . Con
3 FORMAT (6XsMRATE v 3L eSIE1G.304K) /76K eSHTOTALe2X2SIELS.306X) /1IN ) [ ]
S486 FORMAT (30X ¢ 2TH—~INTERIOR ENERGY TERMS=-=/25% ¢ 3THCURRENT RATES (BTCHm
’ 1U/5U FT SURFACE-SEC) 724X+ 38MAND INTEGRATED YALUES (BTU/0R1IG SQ FTICEM
2/ i csu

3 13X e HPYKOL GAS s 7%+ GHMDECOMP s 6K+ 1 SHCONVECTION 16X s THRSTORAGE ¢ COM
LTXe THLOSS AT/ 144 THPICK w.ox.nomswuou.n.'umuu SOLIOS ¢SKe Clﬂ
. 33MIM SOLIDs6X+GMREAR FACE)
5485 FORMAT (6Xs4HRATE +3X45(E10.304X) /6KsSHTOTAL 32XK+S(E10.3+4X)71H P cu
549 FORMAT (6XaHNODE MATIXAHTEMPIATHOEMS I TYIXBMENTHALPY2ABHNOOE MATIX4CBM
INTEMP SATHOENS L TYIXBHENTHALPY/ZISXTHI(DES R)I11M (LB/CU FT)9H (ﬂululcau
211XTHADEG RI 1L (LB/7CU FTI9M (BTU/LBY)

5498 FORMAT (6X , BHNODE HAI.n.uﬂu&-Jx.mns"v-zx.mmtuhzx.mun
106 MAT s 32 oaMTEMF o 3K o THOENS L TY » 2X s QHCOND (B8TU/ /15X s THIDEG R) o116 (LBCEM

27CU FT) oM FT SC FrellR THIDEG RI1IN (LB/CU FT) o9 FT SC F)) Con
550 FOMMAT I5XCI6et9,2oF 10.302KFL.2:1X214sF9.24F10.3.F10.2) . cgm
5500 FORMATISAs214¢FP.20F10.302%4FB8.601Xe2149F9.24F10,.3+F10.6) Cam

Eﬁl FORMAT LIH] L ORGSHALROTHERN CHARRING MATERIZL THERMAL RESPONSE AND ACBM
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Toning FINST BLOCK SHOwS A SANPLE TINE M) sucu
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ONCP L1 ) miv0 (2) *LnCRI® (M0 (4D ~AND 120 )
ONCP 121 387w (2) «PYCRES UMD (1) ~N0 2D )

INITIAL VALUES Fumt TINE LOUP

OtrCauten

1aB=9 >

115=9

SA=ge0

SnETed. .

GSNT=9.0 . .

GSn2T=l. . ¢

oSNS=l. -t
" ~LHD=8.0

RSU=ABS (PSV)

05018=8.0

0501=8. *
0si=ze.

‘VI0T=e. T
CPE(LI=0.

cPEt2ine, T . ..
. COLU=G.

-rNDe6.

OC0T=g,. ¢

000T=0,

GCOND=0,

ACONV2E, .
~ QCMEmaS, "
AhD=0. :

oRP=0, i .
oCONV =0, ' : -
aPt=d. - .

hallav. ) -

DEDTTs0. o
N 0SST=0. :
1120, .
13s0.
SOEGR=0,
GSEUx=0. 4
fGPUse. ¢, .
DECOm=0, U :
€60=0; . )
=0, . N
BR20.
Kys .o . .
Tualugzec : .
LTARO.0 | & &
TS5 THZRO-OTHIN C
TwPRigTH
REWINU KSCT
CaLl LCOunT c-z.ut.mtconocnn
ealfe (KQUTs5a2) ’
£ PR
OTHOTHIN LI
omn-muuo:uu.oanvs.d/ .

. TSAVE=TA{})*).0
FAS(1.“PSIA)*HA® (RNOOASe (| .~PSIA))
- FRil.~PSIU) 2280 (RNOOB%e (1. ~PSIBN )}
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HGImING OF Tlm LUOP
[N (T .
CALCULATION OF wuuAl, PROPERTIES

00 10e Ne2.

R4 (=1 )o0A (N~1 ) U]

A (MWL) SRA (ML) +D>1/2.

CALL UGLE (ML o0l ool o NUNIN . AV » AREA ENA)
ASys@n(l)

Ju )= JF = 2F

00 185 Ns)

Ju jo 5F

RN (N) AN (N) 745U

CALL LOOK (3eTA(NIoTT2eTCPoTRPoTHZ10eY20V2(0)e )
[TULEA F TP

CPVYINI=Y2¢())

P (M) aV2(I)+On)

CalL LOOK "(4eTA(MDI oTT2€1e2)0TCP(Le2) o TRP(]02) e THZ e 2) -0-'2-02'3’

CNC W) =Y2(2)
CPCUdr=r2¢1)
HCIN)aV23)e0n2
IF (MaTL(MI=1) 103+1010102
Aghi=).
CP (M) =lPy (W)
M) =P (M)
0 (M) sRNO (1)
ROT (M) *RMO (1)
GO 70 105 .
YUY
RN avR(2)
"N meeC (M)
CPin) =(PC ¢n)
RO (N) sRMO (£)
HOT (N) sRHO (2)
o 10 105
RN} = PETE~PET/n0N)
HINI X (N) O (M) @ (| o =K (M) ) oHC (N)
CP (N} =X (M) oCPV () @ () o =R (M)} ) *CPC (N}
IF(N=1) 109:109:104
HOT (1) =6ANA® (ROALL) *R0B (1) ) *ONG*NOC () )
60 70 165
ROT (N) = (ROA L)) *9iUB L J) ) SGANA +ONG® (ROC () )
ConT I
IF CIVER) 1050105001051
RAT (ML) SOEL (ML) /7 (RR (ML) @ (CNIML) ®X (NL) «CNC(NLI® (1. 0~X (ML) D))
ContleiE
IF (OBU) T413e74)3:7012
00 749 LsleNN -

LL=NFl ) .

LUsMLALL)
NagoL =)
00 781 Ly
CALL LOOK (202290 o TALID oTTS(1oM) o TCHUCL oM o TKBUC L oM) o TENT (10N

€ o 00Y2,0243)

fu(l)=y2(2)
cPyilisr2()?
() =V2(3) sUnv (L)
CALL LOOK (2ke2%L ¢ TALL), TTS(1e2°L)e TCBULL2%L) I’IWII|M’0

c TENT(102°L2 ¢ 0eY2:0243)

7411

Tel
T40
T412
106

107
12

CNC 1) =v2(2)
cPCilisv2el)
nC(Iday2(3) +ONC L)
IR (I orP(I) e (R 0=R(1DDONC(])
Rt (1) =aAREA (LD /7ASY
LF(ITERD Tale76110761
ROCII =X UIDORMOVEL) @ (1o 0-K11)) *RMOC (L)
ROM(I)SROCT)
RAT(L)= DELIDYZ(nACIDOICNCEIOR(E) o CNCIIV® (1.0 =XCIND)
CPUL) ax (11 *CPY (Do (1. 0=R(1)IOCPCLI)
ConT InUE
IF (NUMN=NBNZ) 11201860100
D0 107 N=pdi2 oNUm;
RR (N} SAREA (M) 7ASY
KT=MATL (N)
CALL LOOK (KT 2o FAINI s TT2(1oRTI s TCP LA oKT) o TRP (1 4KT) 40004 V240202
CPiN=Y2()) :
CNIN)2YV2(2)
RAT (N)=DEL (N7 (CHIN) *RA (M) )
RO (M) =RYO0 (KT
HRESASIGOEPSYS (TA (NUMR) + TRES)  {TA (NUIN) 882+ TRES®22) +HCONY
RAT (Mo} ) uh o/ (HRESORR (NN 20 00000001)
QLOSSECTA (ML) =TAINGN) )/ (0.59 (RAT(NL ) *+RAT (NBM) ) ¢RC (NL) ZRR (ML) )
WL OSST=QLOSSTQLOSS*OTH/AREA (1) *ASU
CHToCHTeRNO(2) *DSDTEASU/ZAREA (1) *DTH
OEL(NUMN o |1} = CN(NUMN)/(WRES « 0.00000081)
RR (NN | ) afR (NUN)
DYHS=UTH
DISsTSAVE=TALL)
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S en e el o

s

1FITe@) E31s0000151
[ <
C ouTryt
[4

151 CaLl SSUTCnieJinse)
60 TU (3000+750) XSy

750 IF (T=THPRT<.00001) 4410.3000+3000

3000 01DT=}2,005018
NOR b=t -]

L= MR 1) 72
Kald, |
CALL LCUUNT (30002 oL CT otgPe o MECORD ¢ 35) )
322 wRITE 1KOUTe543) Int
WRITE (MOyT +Sea)
WRLTE (HOUT+SeS) ITERLITSHIL oRSUsHt o ME o Ot BR
WRITE (KQUT+548)
wRITE (KOUTe5AT)
YPRNe (6S  +CND) 7 1CeCmh)
VPRNGeES 7 (CHOCI)
WRITE (KOUToS508) BPRNBPANG :CHDGSNS 1 CNT 4 GSNT
walTE (XOUT+S488) CHCR]PYCHIE
WRITE (KOUT+5481) SA.DID!-O((II.MI.C’C(ZNM!
WRITE (KOUT+5482)

3224 WRITE (KOUT+5483) OCONY,GRP . RAD . QCNEN » GCOND » QCONYT + QRPT + RADT » OCHENCEN
170C0DT [« "
WRITE “(NOUT +548a) con
WRITE (XOUT »5683) PEPULOFCONe THI0EDT 2 @LOSS o PEPUT SDECONT e TTDEDTToCOM
10L0SST
IF (COMN) 3020.3020+382)

3021, wRITE (XOUT»5498)

‘6o to 3e22

3020 oAl lc (XOUT,549)

3022 ConTINUE
IF(N01} 19041904183

103 CALL SLOPQ (MLsnA(1) ¢TAC)D oENOLLD D
IFINO) 180201824284

104 CALL UGLE (NOeSUeTOULL) o0 oRACL DI o TALR) 4END(])))

182 1F (NID 16941894105 -

105 00 186 1=j.NL

106 ENOLI)=1.7EN0¢1) .
CALL OGLE un-son»ou.mun-n.u..n.u.enm -

169 1F {Nnii-an) 880+401+801

601 CALL THERWS (NISO+TOLOEP . ARsCNeRAT)

000 IF (vn) 183,188,187 - . N

187 OO 1873 Is)eNOY .
IF (i=00) 1870+1070,)871

. 1678 PUNCH S81.0s THy SOCL)s TOUD)
: G0 §O 1873

1871 IF (eei~NBN) luo-uu.un

187 Kis)-n0
IFINISOIRI)=1) 1870+1878+1872 1Y

1872 PUMCH S8101eTHeSVLT) o (DEP(K] v J) o Ju)ol)

1873 .L0N0T INUE

188 SRITL(XKSCT) THeTSeTOsOEPWNISO
Kx=KKe )

190 CONY InUE
L))
IF (hCON) 3012¢3012+3006

3006 DO 3009 l=z).NL '

- IF (N1} 3007+3007.3008

3008 CaLL LOOK(31oMoALL) sTRELoMIoF L LD o) oF2(0 M) 50000V 1e0)s2?

CNOCTISYL (LI OCNCAD oYL (2) OCHC (1)
GO 10 3009

3007 CNO(Id=XclIoCNLL)*()o0=RE1D)OCNCIT?

< 3009 CONTInVE
IF (Do) JOZJ.JOIJ-)I&

3024 DO 3039 I=).NDBU .

(V" 2%} 4] -
tusitatl)

LaNBUFT (D)

00 3025 JsiLsU

1IFIL) 302603020403027

3027 CalL LOOK (3oL o R (D o PR oL oF IR ol )oF2(1oL) l.-.o'hlﬂvﬂ
cuou»-nu)'cn(.n-vl(!wcucta ),

‘ 60 10 3025

302¢ cuom-lm-cm.nou.o-u.»ﬁcnc«.»

3025 CONTINUE

3030 CONTINUE

3023 IF (NUNN=-NEN2) 3012+3020,2028

3028 DO 3029 1a0DM2 . NUNN

3029 CNO(IYeCN( Y

3012 CONTINUE
00 3011 J=leNLi

L=J
IF (L=t} 3002.3002,3001
3061 LsLeNDR
. KshL i
GO TO 1003
3002 IF (LeNLI-NL) 300143003,3005
3005 K=NLIeNDR

geegeEeeEeReRERRRRE
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3003 NaING (NUNNeR oL }
IF INCON) 3004+ 3000¢30)0
3004 WRITE (KOUT+S30) (ToMATLEL) oTAIS)»ROCIIoME]) o Int oMeK)
o0 10 301)
. 3010 WwRTTE(KOUT 55000 C1oMATL (1) o TACID oROCT) +CNOTL) o INL oM oK)
3011 ConTinve
L : - IFCSEELL) 3100+310143100
. 3400 SONET=(].o5WELL ) *DI0OT-SufLLDCOT
WRITE (XOUT ¢ 590) SNET ¢ SOWET
3 598 FOKMAT (/710K ¢480tSUnFACE QECESSION AFTER SWELL C(INCKES) = F
4 1e47108 s 4BHSURFACE RECESSION RATE wiTh SELL (INCMES/SEC) ‘..b'
3101 ConTInmug
CaLL SSUTCH(I.AKSe)
60 TO (745, 746) oKKSK
TaS IF(NDBU) 76607600747
767 LUSHEN2~]
Lt U=nidnte)
Lalols602
CALL LCOUNT (L oLCT +MPGRECORD (35) )
DO Tas Isngnely
T48 YRITE (XKOUT ¢ 749) (AOCONLI o J) 9 J=1+3)
WRITE (KOUT+749) (DMDG () v SulBMLU)
WRITE(KOUT s T49) 0SNS ¢6Su25 965+ 6SM2T 4 65M
LUSMIN-MDR
- WRITE(KOUT s T4Y0) (ALKD o8 {K) +C (KD +DIK) oK=] oLV

149
7490

3225

- N

FORMAT (10K+6E10.3)
FORMATLIOK04EL0. 9)
CONT INVE

IF (TH=THF Ine0.00401) 11512

IF (MUI) leled
REWIND KSCT

.

=0
CALL LCOUNT (~18+0.CToNPG,RECORD I5) )
WRITEIRQUT 552) NOeNI
WRITE (XNUT5521)
Rl TE (KOUT ¢554) '”l"'(w(l,.lll.ml'
WRITE (XOUT+553)
DO & K=] K
READ(KSCT) THoTSoTOs0EP.MISO
DO 905 I=l,N]
IF (0=NISO(1)} 806+005,805
006 NaNISO(])
885 CONTINUE |
CALL LCOUNT( 1 oL.CToNPG,RECORD (35))
4 WRITE (KOUTS56) THeTSe (TOLI)s Is)eNOI)
IF (NUsi=NBN) | 28020802
802 IF(NIeN) 1,)+803
803 REJIND KSCT
CALL LCOUNT (=T +LCToNPGIRECORD (35))
WRITE(KOUT ,560)
JaNQe )
WRITE (KOUT 970412 (SO(E) o I0JeNOl)
WRITE (KOUT 9 7042}

ii?ii?iiiiii??iEEEE?SEE?SEQQBE??YESEEQFESQEEEQEEQEEQQ

560 FORMA] (/6X66MTHE FOLLOWING BLOCK GIVES THE OUTPUT TINE ANMD UP YO FCBM
LIVE LOCATIONS /7 oA+»SSHOF THE INDICATED ISOVMERMS wiTnIN THE om

2 MATERIALS,)
7041 FORMAT1//12K+9(2K+F10.4))
T042 FORMAT (/)

00 884 K=ui KK

v READ(KSCT) THo TS+ TOLDEP sM1 S0

00 884 J=1oN
CALL LCOUNT( 1+LCTsNPGRECORD (I5))

804 gl;sllﬂﬂ;s*l T (DEP (1 o) o Iolon])

1

1151 1F (TH-TPR2¢6.00001) 154+158:158

158 DTPRI=OTPRZ
OTPR2=DTPRI
TPR2eTPRI

. TPRISTHFIN

154 CONTIME !
IF (TH=THPRT+,80001) T43,T62+742

742 THPRTSANINL (THPRT DTPRT,.YPR2)

T43 CONTIMUE

4410 DTHsARIN] (DTHE +JELCR/ (DSUTB+.0000001) » TH-TNHO5s 50.0/ (“S"SAVE-"I

11)) e 1190TH)

1SAVESTA(1)

DYHa (THPRT=TH) /(A INT { (THPRT=TH) /DTHo 1. 8) )
144 THaTHeOTH

c FUNCTIONS OF TInE

iii?iﬁi?iiiii?iii?iiiiiiii

600 I=jR{))
. VFevF2

601 IFITIN(I«1)=TrHe0.00001) $14+604+604 Cont
6146 IFL10)=INT (1)) 00200840404 con
N 602 Inje) [« ]
IF(TINTe1)=TTNCID) 601,6030001) Can
603 TneTH=DTn con
T THOS®TTN(1) ~DTHIN ‘ Con
OTHaAMAX ] (OTHING FYNLT) =TH) Con
THaTNeDTH Con

Y




6040

85

6001

6002

a0 060N

o8
1nl

610
162

259
263
201
260

262

253
101

1017
1018

1019
1020
1015
1115

1219
1315

“ gy ¥
60 10 601
OEN=(In=2TH{i ) 7¢iTntIogd=TTHLLN)
IF (TTn(leld=Tin(l)) 6040:0060+60> AN
OEns0. :

CHaTCN(S) DEN® (TCH{T 1) =TCH(T))
ORAsTIR (1) *DEN® (SOR(I 11 ~-TER(ID)
PRES=TPL (1) +DEN® ITPI (1= 1)=-TPI(]})
NESTHE (1) eDENC ITME LT )) -THE(ID)
BRPTIRP (11 «DENS (TRP (101) ~TBRP (1))
1=}

IF(CH) 6001,0001+600

IF (ME=-2.) 6002:6082:600
1123

oFsnk

HE=S.

1R}

IFCITER) 61041130010
DeDT=¢.

17€ERs}

60 16 3000

IF(DTr=.000001) 162+162.608
*RITE (KOUT¢S8¢) THeDTNDTHS DTHB . THDS sDTSDELCRDSDTE
TusTrs IN

GO 10 300

INTENNAL DECOMPUSLTION — DENSITY CALCULATION
NzeJFri

SPECIFY SURFACE CHANGES DURING THIS TINE INTERVAL
0s0T=0S018

0S=0SuT*DTH

0Si=12.0°08

SAsSA-0S|

HSUSAGS (RSY+SA)

DTHESOTNC

DEL (ML) =DEL (ML) -VS

Fr=0.0

F IJFuF JFn

J1nJFrP

OEMOLD=RY0 (2)

COLO=CPE (1)

POLD=CPE (20

CPE (1) SRA (ML) 26, 2DEL (ML)

CPE (Z)=CPECL)

1€=1

ROOZ=0,0

ISVSMATL (Mo ) )

NATL(NLel)MATL (ML)
TA(NL 1) =TA (NBH)

OEL (WL ¢ 1) =DEL (N}

RR (ML ¢ | ) =AR INBN)

00 25¢ l1aj.m

OND6([)=0.0

ROM (L) sRO0Z

OsSef JF 7DEL L 1) 20T

D0 255 JuiloNF

NaneJl=])

IF (J=JFrP) 253+29992%)

6 (MATLIIIoMATLE10))=4) 203¢268:206)
IF (AMAR)(TACI) o TALT0)) ) <TRACH) 261 0260 0262
IF (MATL(I)eMATLI1)oRATL L)) =3) 202208262
J1sJF P

ROOZsF JSFHeRO(10])
RONLIISRONLI) oF JFNSRO( ]

NasNe ¥ N .

G0 10 264

ROOZ=0.0

OTAS (TA (Lo ) =TALLNI/Z(FIFS~FIF/DELLL)SOEL (1)) /RA(IDONR(Te]))
Ji=1

Tasetatl)

NaNe ]

IF (AUS(DSS)I=.00000)) 1816010161017
OROAC=g.

OROuCe0.

DROCCs=0.

60 10 102)

IF(l=nL) 1015:108108.1015

FxafK~1.0

IF(FK) 1019101601020

FusF e =1.8

0SS=0SOT/pEL (1) *FR

IF (%=1} 1115+121501018

DROACS (ROA {Ne ] ) =RUA (M) ) 205S

OROBC= (ROB (e | ) =ROB IN) ) 0055

OROCC= (ROC (N¢ 1) =ROC (N) ) 0DSS

6o T0 021

IFCLI=10 111SelSed IS 7 N
DROAC= {ROA (N* ] ) ~HHORA) *nSS

R R Ll & T .

SEEEECEeRUEeTRuReIRIRECIERRURERURURRRGIRRUICRRRUcRRURTRRRURUORRRORUEROERRERREREREE
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e g




A

B iatirt o

e T Lt ot e Tt i M

A
DNOBL = (ROB (Me | ) ~srOuE ) #1SS 21
3 DROCC= 1HOC (Mo 1 ) -wn0RC) nSS 542
R0T (115810 (2) Se3
1021 TAS*TASeDTA Ses
IFAVAS=TRACH) 2214227229 565
229 IFITAS  ~THACA) 0102014202 546
3 201 DROAT=0.0 Se?
: 60 70 2113 568
} 202 IF IRMURA~ROAIN)) 2112000201 “SQO
3 211 RD=ROA (N) ~RHORA 56
3 POWS) -PSIA 551
IF (POWI 2111021 0c9 2101 s52
2111 CROAT=(=RDe ( (RD**POU) - FASERP (~EA/TAS) 9DTi) o0 553
i 161 7¥00) } 7DTH
! 60 ¥0 2113
; 2112 DROAT=RD® (EAP (~sASOTHOEXP (~EA/TAS) ) =140 /DTh
Pl 2113 ROA (N)=ROA (H) + LUOAT *DROAC ) #DTH

. IF (HOA(N) ~RHOKRA) 2] )ee22)+221
211 ROA (N} =R0A (N) ~ (DROAT *DROAC) *OTH
DROATs (RHORA-ROA (N) § /DT r=—UROAC
ROA (N) sRMORA
221 IFUTAS  ~THACB)203+203:204
203 DROUT=0.0
G0 70 2133
206 IF (nuR8~-ROB(N) ) 21 3+203.203
213 RD=R06 (M) -RMOWS
POw=]l,-PSig
IF (PO 2131021 3292131
2131 DROBTs(=RDe { (ND**P0N) = FOCEAP(-ER/TAS) *DTH) o0
10(1./7P0N) ) 7/DTH .
GO 70 2133
2132 UROBT=RD® (EXP (~pB*OTHOEXP (~€B/TAS) ) =1,V /DTH
2133 R0B (¥) sROB (K] » (DROBT +DROBC) *DTH
IF (008 (N) ~RHORB) 213402239223
2134 R0B8 (N) =R0@ (W) - (DROBT +DROBSC) *D T
DROB T = (ANORE-R0E (i) ) 7D TH=-DR0BC
: ROB (M) sfvORS
- \ 223 IF(TAS ~TRACC) 205+295.206
205 DROCT=9.9 :
60 o 2153
206 IF (RWRC-ROC (M) 2 215+205,205
215 RO=ROC (N) =RMONC

by e

SN

e P g o RS

133131 FRERMPRERM T I3 LI SRR

e S N T e e T LT LT

Vo - POWS] o=PSIC
¢ IF (POM) 2151021522151
Y 2151 OROCTs(=RDe ( (0*2POY) = FCOERY (~EC/TAS) $DTH) o0
: 111708} ) /DTH
} 6o 10 2153 S87
. 2152 OROCTaRDe (EXP (~d2o0THOE xP (=£C/TAS) ) =1 ) /DT 588
! 2153 ROC (N) =ROC (M) ¢ (LWOCT *ORYCC) *OTH 589
i IF (ROC (N =50nC) 215492250225 290
H 2156 #OC (M) »ROC (N) = (UNOCT +DRNCC) *OTH 591
! UROCT= {RHORC=HOC (M) } /D TH=-DROCC 592
§ ROC (M) sRIORC 593
225 OWDG (1) =0MD611) =uEL (1)® ¢ (OHOAT +OROBT ) SGANA + ONGSOROC T ) 594
1 227 DwS=(ROA (N) *ROB (N) ) S6ANA +UNGSROC (M) 595
: #OM (1) sRON (1) eON> 996
IF (n=1) 2251022530225} 597
2251 1F (DNS=UNCP (1E)) 22830i ~5202252 598
2252 CPE(IEIRDELLIIS(IFLOAT! 120,50 /F SF oY o=FLOAT (1)) 22, 0RAL]) 599
1F (ABS (DNS=DENOLL) =14 0L-208) 2254 0225942299 00
2259 CPE(IE)a CPE(IEI=DEL (1) 7(ONS-DENOLD) @ (DNS-DMCP (1€} ) /F JF212,0 o0t
2254 CPE (IE)=ANAX] (CrE (1€) eSa) .92
LEnlEe) (L 2]
2253 DENOLD=DNS 04
; 255 TASsTASSDTA 05
&; 264 DMDG (1) =DNDG L) /F JF ORR () o0
RON(I)oRON(1) /F (1]
4 IF(I=)) 2574257 e¢5e po-#4 .
j 257 F S [
DYASOTAZDEL (1) SUEL (20 72, 9AR(2) 313
0 10 252 (311
254 DTA=DIA/OLL (1) ouel (lel) /me(l)omn(le]) .2
252 CONTINUE (1%
IF (NUBU) 2522925224252 oo
2523 00 700  lsishiliv s
GAns@A (1) ole
ONGANS], ~GAN .17
WeFi) .18
LusmAal) (31
TRACHI=ANINI (TRACE S o1)e TRAC (1e2)¢ VRACI(IoDN) o2¢
00 762 Joll oLy o2}
OHOG L) s0e .22
IFUTALIN-TRACHLD 702:787.703 23
. 793 DO 789 K=)e) : 26
IFITALI=TRAC L)) 705,705 706 (Y]
TeS  ORUTIK)eg, 2¢
60 10 799 .27
708 ROSROCON L Jek ) ~RIOR ¢ [ () 28
1F (RD=0.01) 705:705:7060 .29
. 1868  FoFF(I.) %)

&9




Te?
T8
T09
701

102
Tee

Taz

anan

ne

ni
716

ns

7150

s}

ne
ni
e
7121

122

181

718
n?t
7100

E=€E 1] K)
POws=1.-PS1(1.8)
IF (POu) 707788707
DROT Ik} s {=RD* { (RD*oPAY) ~F SEAP (-E/TA () ) 00THI 88 (] . /POM) ) /DTH
60 10 709
OF o0lB ¢ § oK)
OROT (K) oRD® (EAP (~BF SOTHOERP (~£E/7TALS I ) ~1.) /OTH
ROCON (39K ) sBOCON (JoHK) *DROT (K) *9TH
OMDG (J) o~DEL () @ ((DRAOT (1 ) DROT (27 ) *GANR+ONGANSDROT (3) } /RR(J)
RO 1.5) = (ROCONLJIs ) ) SROCON LS+ 2) ) SGANONGANSROCON (S0 D) -
COnT InE
CONY i
NOW SPECIFY NECESSARY NEW POST-DECONPOSITION PROPERTIES

Ju WP
NATL(M.*))=1SY
00 85 1I=i., M
luus(mub-mun—.ou 81+81.02
MATL(S) s
A(I)e}.0
©0 10 &
IF (ASSIRON(]) ~r0(2))~,01) 83+83+04
natL ) s2
Ktl)=g,
CHeIIsONC (§)
G0 Y0 85
MATL(]) =8
A1 oPETE-PET /RONLI) >
IF (47) 8500,8500,0581
L=w¥
CALL LODR (D3oL oA (D oTRAN L) oFLERolD 9F2110LD 0098+ Y14D12)
CoeIPsYLEII*CNIL)»Y1(2) oCNCET)
60 10 85
[« THITSUIRE - TRIRINWY O Yhid e, - J41)
RAT(1)=OEL (1) /7 (CNCTI®RMII))
IF (il 7121.7120e7122
00 710 is).NDOV
(Y 24} 1]
LuenLALL)
00 783 JoLL sV
1F (ABS (RON(J) =IOV 13 )~.001) T12e7120713
MATL(J)= 20e20]
1(J)=1.0
60 10 716
IF (ASSIRON(J) <0C (1) ) =e0)) T16eT14e71S
MATL (J)@2)020]
AtNeg.
RON ) sRMOC 1)
Ca1J) =CNC (I
G0 70 716
RATL ()) 0
(NP 1) -PP L) /RONE S
SFaNBUFT (1)) 1[5!0"5!071“
LaBUF T
CALL LODK(3)eL oAt -un-u -'l(lcl oonu.u 0000071+02+2)
CotI oY1 1)) *CNIJ) 2V (2D 0CNC L)
60 T0 716
CONY It
CHISIBZ (S OCNIS) 0 (] o 0-A1J) ) *CHELS)
RAY (J) sOEL ( S}/ (CNEJ) oM 1J) )
Comt Lk
cont e
Gsn= 9.8
00 122 I=)o
650egaseDode ( 1}

[ ot el
GSHTauSNT +GINSSALU/AREA () ) 2D TH
GSn2we

IF (WBU) T188e71800718)
0O 717 IslnOBV
W LD

GSNTSaSNp
GSN2TEPNRY +6INRS*ASU/AREA (1) *9TH
05095Ng 209035

SSomlls
UCOTs(CPE (1) =COLD) 7OTH
0POTe(CPE (2) ~POLD) 7OTH

CALCULATION OF 10PLICIY TENMERATVRE COEFVICIENTS
AND JNTERNAL DMERDY RATE TORNS

NALN @LOCK

Oveee

SOEGR=0.
SEGRee,

Tos0.
RATUL)=2.0BAT())
CPLeCP i)

10

.8538!Iiifﬂ!!iiiﬁiiiiiiﬁlﬂi883!8!3‘9383988338538Qii993?3995933iii!&?ﬁiiﬁiiiQQQQEQQQQQEBQQGE
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B R g M T Y AR B TR g i ey W - - . . '

TR

[4
Foog N Mmiy -] con  J21
¢ Ininsg can 722
£ 00 30 I=INiN.NLM cam 123
IF (1) 15005006 o 72¢
16 GSHaGSN-DMDG ¢ | ) con 725
i ORODTO=-000G (1) 7 IRR (1) *NEL (1)) con 726
¢ FACTIaDTn/ (DEL (1) oRRILIN) cam 727
M FACTZ=GSM/ (DEL (1) oRR (1)) cam 728
. A(])s~FACY oDVE Can 129
: OVB=1.0/ (9.5 (RAT (1) oRAT (L] ) oRC (1D /RRIND ) can 130
TERM23R0M (1) 5CP (1) ~DTH® (CPGAS® (DRODTO~FALT2) cm 13}
. ] ~0SDTek0LoCPL/DEL (1) ) com 132 M
; TERN] aF ACT | *DV ‘con 733
A1) sTERMZ=AL]) +TERK] can T
iR C(l)=~TERN] o 735
C(I)sTALL) oTERNC s (MGASTDRODTD-HPARS (RON(1) can 713
1 “R0 (113 70Tis~F ACT2oMEAS~DSOT RO *H1 7DEL (1) ) 9DTH can 737
1S ROI=ROT (1)) s 738
X)=PECTIE-PET/ROL com 1M
CPIsCFV(1e1) @K1 oCPC (1) ®(1.0-X1) CBN 748
HlstP (Jal)oxLoNC (ko)) @ (] O0~K]1} cn 761
CPUle))nCPY(]ed)oX]o])eCPCEIoL)®(1.0-Kilo1)) o Te2
Theo=RO I S1BAR*HO L o¥i) o T can 743
HEAR=PETEMMP (1013 ~PET/R0 (1) onC (10 ]) BN Tes
T=-RO19M] +ROJ *WBAR o 785
20 CALL LOOK (2eTACE21)oTT10THG0+0:0¢HBAS:CPOAS]) [
: MGASSHGAS *DELIG / can 147
i GSEGRWGSEGRHGASSONDG (1011 T BN 748
. SOEGRwSOEGReMBARSONDS (14 1) . CBN 749
IF (1) 20426925 e 75e
26 EGOmGSNSOHGAS (- -
Hi=HGAS s com 752
) 60 TO 38 cm 7153
! 25 TEMMI= (=FACT20CPGAS~-DSDTOROLOCP 1 /DEL (1)) *0TH can  7Se
: C(linC(l)oTEAND [- -]
. O(1)=u(E)oTA(10}) P TERND s (FACTZONEAS+DSDTOR01 o1 /DEL (1) ) oOTH cn  TS6
TasTB-TN*DSOTomR () can 757
30 ConTImE con 758
AL =OTH/DEL (1) cn 759
; TT=TTe18°0TH/ARLA (1) *ASY can 760
i c NOW THE LAST AQLATING NODE ACQUINES DIFFEREMNT TREATHENT (-
. DROVYD==0NDG (ML) 7 (AR (ML) SVEL (ML} ) cm 162
FACTI=DTH/ (DEL (ML) *RR (M, ) ) cn 763
A ) s-FACTIoUVS , can  Tee
DVBs=1.0/ (0.5 (RAL (ML) *RAT (NBN) ) oNC (ML) 7RR (ML) ) can 785
ConL) s-FACTI%0VS can  Tee
- TERN2aR0N (). ) 5CP (ML) = (CPEASSDR0DTD+ (DSDT/DEL (I ) ) @ 267
: 1 R0 (ML.)*CMA.  -A019CPL))OTH can 768
i . B (M) sTEMN2-C (0. ) =A (ML) can 709
H O (ML} =TA (ML) *TERN2 +DTH® (HEASSORCOTD~MBAR® (AON (I, ) - (- /]
: 1 ROINL) ) /0THeDSDT® (R0 (ML) o (ML) -RO1*¥] ) /DL (M.} ) an 17}
; K= can 772
: GSNeGSI-0MDG (ML) [- ]
: IF(NDWU) 7170074707170 can 778
[ T170 FACT2065h/ (DEL (ML) SRR ) ) , TS
! TERN2uF ACT29CPEASSOTH ) an ™
! B(N.) =0 (ML) o TERN2 can 777
: DML ) oD ML) o TA (3L ) *TEMND-F ACT 290BADODTH can T8
L CALL LOOK (2o TALNEND o TTL o THB o000+ 0oMNBASCPEAS 1) can 1T
MGAS™HBAS OELMS (- /]
CIML) =C (ML) =FACT20CPQASODIN . can 78}
D (ML) 0N} =TA (NBN) OF ACTZOCPOAS'OTHF AL T 290BAS 0 TH cm 782
7171 CONVIME | can 783
Coeme=tiOY FURt DECONPOSING SACK-APS IF ANY con 784
IF (MDOU) 7250072387251 [ L]
7251 00 720 L=)oDOV can 188
UsFLiL)=) o 187
LusieLA IL) can 788
00 7261 lslieli . [~ (] .
IFLi=aFiiL)el) T25:7260725 can 19
0S50 dS0=0008 1§} can 9]
o 192
nago} an 1)
060D TOe-0NDOL1) 7 (RRLE) *0EL (3) ) con 19
FACTIeD T/ (DL (R)*RR¢LD) [ ]
, FACT2u@EN/ (D€L 13) %R 1)) o 796
-’ AR) FACT I 90V0 (- . ]
] OV0s1 .0/ 10,00 1RAT (1) oRAT (R () D oRCHIVAMR(L)) can 198
~ TEMNPaBEN (1) 5CP 1) ~DTHS (CPOASS (BREDTD-FACTR) ) can 1
: TEMN)a¢ ALT L 90V " can 8
8K} TERNR-A (8) o TEMNY [ ]
CIR) waTEMN) con  se2
* O(X) 0T ;1) STEAND s (HSASSONODTO=4IRAS® (BON (1) ~A0( 1) ) /OTH can  80)
' € =FalT2eellaS) *01n Can  ahe
IF (L=aLA(NDOUY) T30 727,727 can o8
126 CPLIe))aCPYile))OR L)) oCPCile)) (M o0nE Lo} ) Can 800
HOARSeNBAR ’ can a9
HBARSP (L) 0P (] o] ) =8P gL ) SRMOV (L) ONE (T4 )) (- ]
° CALL LOOK (2:TALIodTs TTReTHNGO:0:00M0MECPOASH)) [- ]
. NOASSIGAS «DELING [

L}




127

IFLl=afFliLdelr 72007264727
TEsm3s (~FACT20CPGAS) *UTN
CUK)=C (KD o TEsn)
O(KIS0(K) oTA (S o)) OTEQNIoF ACT200GAS*DTH

T26 CALL SSUTCH(5eNASE)

U 1O (T2600726)) yRKSH
7240 WRITE(KOUT 272700 LoR el oDEL (3D sAR(E) oCP (1D oCPY (1) oCPCLLD ¥PI]D o

INC L) oCMULD) oRAT (5D sRO(EY »5ONIL) o X (1) oDMDG (1) ONOOTO P LS oPPIL) o

20GAS s (PGAS DV U VRS o MBAR o MBARS s 55N oF ACT ) oFACT 2o TERN] o TERNZ o TERM3

JoAIL) sOMGA IL ) oA (KD 9B IK) L (K) 0D (IX)

1270
7261
120

c
1250
pey

L)

[aXaX,]

1020

FORMAT (50 315¢16E£10.37(200010€10.3))
Cont InuE

CoNT inuE

nNOw FOR BACK UPS [F AnY

IF (NUN-4PN2) 0hssl b0

DO 58 19Pn2 o Min

AsKe}

FACTI=0Tns(DEL(L)ORR(TY)

A(K) = ~FACTI®DVE
M’l-./!l-S"ﬂN"'ll"l’l"“ll)l.(l"
C(x)==-FaCT jo0ve
SiKIawO(])oCP (1) ~Ci)=A (K}
DuxdsTA(lrIon0(lI*CP(I)

How IF TrE LAST NOODE wAS INSIRLATED wE WUST REPAIR LAST 8 AD C

IF (9L S) 80070000

BRI (K)o C UKD

Cix)se,

NOW GEFORE GAUSS REDUCTION HEWRITE LAST LINE OF ﬂ“ll
D|l'ﬂ)l"-€ll""§

00 90 192x

Let-]

DiLIsbLiL)I=CIL)78(Lo) )20 L))
BiLIviLI=CiLI/BiLet )% (L))
S11)=8(1)/AL))

PIRRL TTRRF /Y3 Y)

PGPUSE GO-GCSEGR
PEPUTsPGPUT o GPUSOTIVABF A (1) *ASY

Of CONeGSE SR~ SOEGR

OF CONT sOECONT +OLCONPOTH/ANEA (1) *ASY

-
SURF ACE SOUNDARY CONDITION PACKAGE

Cul=Cn

apisaL})

ItL=le

j150])

SETs (], oSulLL ) *SA-SUELL *CPE(])
1711120 2502¢1420:2501
0SDTs0RA/ 1 2000.8

Tailisnl

nEsl.

%02

1625

1626
o227

1a2e
1829

1022

1623
lede
16240
16201

311

I 1) Jageeladesieds
Connt/ 1 (1 o SAET /7488 (WSV) ) SoRER)

CuZoCn

GO T0 (16204)020) 00 1S

s (CD=CIPL ¢+ G8) /B

60 10 1429

09 5 (CRO=CIFL 3 700

Cont It

Pujod . QRPer

IF (Pl 01) Ja220)02200023
Conlne () ., 99PN0)

w0 10 lede

Coualos (EAP (PH] ) ~) o Y oPWT

60 10 1102000104000

CoondMAL] 100 8S/7ANAL) (THE (1)) o THE (98) ) )
Cont It

EaFasCrsng«0i))

Call LOOK (32:60 /400NN o THB000000007240240)
(L LI F 4]

[ ]

1one}

Irertel) 25102510351

CALL LOON(13ePMSsTPRe0,0:0000V2:0200)
trosinil )

812

MW“M

fRRREREEREERRERCRERERROROREORRERINNRRURRERUORURRRRERRRORURURRURRDRRONORONEAROERRARNONROEE

Rt bbb L AL L EREF R R 1 40 1A L P LA 34383 44 443 444 1




ILOMle) s ulinG,iPRe )
Iss(16)shat] 1inmGeiPRe 1)
1L0C1 720001 IM6e ) o I7%e])
INI(I7)ota] (1nGe] s IPRe])
YRP=Vu
13z1LU(16)
leslioii?y '
2510 1,01 s U1 1IMG, PR}
Inlele)som] 1 ImGe IPR)
ILOCIS) s U (INGe] s IPR)
InLC1S5) sl (1nGe], 1Py
11=lLuilse)
1251LU(15)
IF (3Pu=1) 251225122513
2513 1F(In1(1T7)-146) «200420+25])4
2516 [F(IN1L16)~13) 420+4628:2512
2512 IF(In1(16)=1]) 420+4200750%
2584 IF1IN1135)-12) 420+0280.2505
2505 TABCSTTS{I1e1MGeIPR)oyRI® (TTS(I2, NG o IPR)~TTS(I1+IMG,1PR))
IF (nP~1) 25013¢2%832515
2515 TABCSTABC+vRPS (IT1S(13:ImGeIPR+ 1) »YR® (TTS (160614 [PReL}-TTS (1341
16.5PR+1))-TABC)
25803 IF(TSAVE-TABC) 428+4628042)
ASLATING SURFACE
©21 1F (1Ao) %22,4229423
422 COHOLETILMC (1) o [00s IPH) YRS (TILNC (1) 106, IPR)~TLNC (1210621, IPR))
CHO=E 2P (CMOL ) *Cy N
1a8=1
%23 CALL LOOF (400U o TLMC (19 INGIPR) o TTS (30 IMGe IPR) o TOMEN{L oINS, IPR) o CO
LIBPF (1oIMGeIPR) 20+¥2(1),Y2(4)¢3) Con

[

R R R T

Ifaxiwtls) Can
CALL LOOK (150 o TLHC (10106012 I1PRI e TTS (1106014 IPR) s TOMEM (1 ¢ IMG+ LB
Je[PR)TBPF (1eIM62 Lo IPR) ,0Y2(T) o¥2¢(100+D)
1a8s=In(15)
IF (PR=1) 4233e823394231
©231 CALL LOUK (16+CHOLoTLMC I+ INGo IPR2 1) oTTS (16 IMGe IPReD) o TOMEN (3 » ING, 1CBM
1PReL) s TOPF (1o1MBoIPRe1) ,00Y2(13)4Y2(16)+3) Can
InCsIRI1H)
CALL LOOK (17O s TLMC (3o IMGo 1o [PRe1D o TIS(1oIMGel s IPRs1) o TCHMEN(] o [COM
190G o IPHo 1) o TAPF (101MGe 1o [PRo1) 0, Y2119} 5Y2122) 93}
IeD=iR (1)
DO 4232 1I=ge12
4232 Y2(I1=Y2( ) evRP*(Y2(112)=Y2(I}))
IF(MBrF) 423794237 046238
4238 IF(VRP~1l.) 4234942364427
4235 Y2(3)=Y2()5)
Y219)=¥2121} -
GO TO 4237
236 IFIVRP) 4230+623T7 05237
4236 YZ(I=(Y2(3)-YZ2(]5)VRP) /(] .~vRP)
V29I s(Y2(Y)-V2(2)) *VRP} / (1 . ~YRP}
«237 ConTimut
4233 DO 426 Ix}1e6
426 Y2U1)=Y2(1)ovRNMe(Y2{]1e6)=Y2(1))
IFIY2(11) 42068+0260+4261
4268 LiL=115
GO 70 4356
4261 CONT ImE .
CALL LOOW (4sY2(0) eTT2(0 .20 9TEP (L o2} »890+0+ERIV.OMIV,))
IF IMATL(1)=2) 428+42T+428
428 CALL LOOK(3eY2{1)oTT2(0al)eTEP(L¢1)»@+0+8+.Y3,03,1)
Enlystuivenris (v i-ENnlv)
ONIV=ONIVerP)® (DI-ONIV)
27 TSSO=Y2(11°Y2(1) .
TS=7211)
RA0=5 1G5 1 Y2 15500 TSS0%vF
38 ERASCHIY2(2) +ENLvoORA-RAD—B (1) *TSERFX
VERN=CHOY2 (5) » L LORARAD/ENIY) 0N V=4, /TSORAD-B (1)} *Y2(4)
ERRCSERR/DERR -
YITER(ITS)=CrOL
E1TEA(LITS)sERR
CHDL =00y ~£RRC
Comtln=]ofedd
ComiAse] o +30
IFCILU(]4)~IRA) 438]196363+4363
361 IFEILOC15)~iRB) 6362+6363+4363
4362} IF (WPR~1) 4270:4270+4271
271 IF LI 161 =1RC) 42720403634436)
272, SF(ILOCIT)=1dD) 427304303+4363
6213?leleﬂu‘C(lﬂO-llﬁololnvl)OTU‘(lﬂo-l-l"ol-ll’ﬂ‘lh‘l'u‘(ll!c-m
1IMGIPRe 1)+ TLMC(IRC~1 e Ine L1PR1)) Can
C ! GNL BRI (CMLT )P 60l 1 -ARL (CIRTeIRPLGMIJART (O T o I0WNC (F | XAMs ] NCAM
4278 CrmIsAMAX] (CPT o TLMC{ERA 4 IMG IPR) s TLNCLINA~] o IMG+ IPR) « TLC (IRB, I106CEM
101 21Pu) o TLMC(JRV-1+ ING>14 IPR}D /2.
CoOL=AMAL L (CHOL s CPONT )
363 IF(INl(14)-IRA=1) 4366043606,4364
4366 IFIInI(1S)I~IRB-1) 4366+430C002T74
4276 IF (MPR=1) #275,4275,4276
4276 IF(INL(16)-1RC~]) 43606043066:8277
@277 IFC(IHIC(1IT)~1R0~]1) £366+4366.4278

111

st ntaar gt i i it

geeeeee

8-13

910
911
912
913
916
215
216
917
918
919
928
v21

92

933

23

38



“278 Comasaning (TLNC (100 oImGe} o [PReJITLMCIIRDe2:IMG L4 iPRe)I Can 991
1VLMCEInCo2 Iy aPHe])) Con

T1oIMGo o IPR)~TLMC(IRB=2. 1Mo}« IPR)} /2. Con 995
CnDL=AMIN) (CHOL o CremA) Can 996
IFUIT5=1TL =11 &306+635]).6352 can 997
«351 EatsSseant Con 998
CoD =Comea CBn 999
w0 TU «3e7 : CBen 1000
8352 IF IERNOERRS) &33eea30Ts4353 Ccon
353 Coin s(rama Con 1002
S0 1O «3e7 : Con 1093
“X5e 1TLE3S Can J08s
IFteC) &4355.6367 8307 Con 1085
©75%_ CuDLsCom] Con 1006
G0 TO &3e7 con 1007
#3606 15 (1To=1TL) «367+,6356,4307 CBM 1008
4356 CADU=AMIN] (TANC 11106+ IPR) s TLNC (12 ING+].IPR}) CBM 1809
IF tnPu=l) £30Te0367,46279 Con 1010

’Il'ﬁ’lvl“iobl(“‘-)l’”i-ﬁﬂlo)l(Cn.'.l.nlfl'lw 1011

2Ty Crat=AnINg (CHOL o TAMC (13, IM6eIPRe1) o TLNC (160 1MGe] . IPRe])) Can 1012
4367 CHMD=t AP (CHOL ) *CrroCmn Com 1013
15 (175501 «40+040.9v8 Con 10ls

440 175=175e) Cam 1015
. IFtAOSIERR 1=}, ) «372,4372,423 Can 1016
[ o - NON~ASLAY ING SURFACE Can 1017
420 TsxTSavf Con 1018
1aB8=¢ - Can 1019
C)=0.9 ' Can 1820

30 IFelL-3) b)bl.t.ll-ﬁ).t Cont 1021
«302 11 0tler=) Con 1022
Inl (16) sxn] (191G, 1PR) Con 1023
Iwoer=) . Can 1025
Iui(Iv)man] (InGe 1, IPR) Cans 1025

CALL LOOK (38:T5sTTS(1elMbe Pl oTCHEN{LoIRGoIPR) 0 00Be0eY2())Y2(2)CBMN 1026

el con 1027
CALL LOOK (19e130TTS(lo1mGolelPRISTOMENILoIMNGe1oIPR)+0+000:Y2(30e COM 1028
IvZie) el Can 1029

1F (Ppi=1) 32283224383 Can 1030

«©30) [LD629)=} cen 1031
1] (200 =R ] (SMGo1PRe]) Cam 1632
itot21)m o ;913
ImltZitnultinG ielPRely Ca jede

CALL LOOR (2015715110106 IPR1) s TOHEN(L1o[MGs iPR*1)s0e800oYL*5)e CHN 1035
172¢6) 1) Con 1836
CALL LOOK (Z1:750TTS(1sIMo0lolPRe)) »TOEMI191NGo12[PRo1) 9000000 CBM 1037
172(T1e72{B) 0 1) Con 1038

LO #32) [2}es Con 1039

432) Y2(D)=TetlrevuPo(Y2(len)~-v2({])} Cant jese
©322 50 ©3r) [=x1e2 CBM 1041}
323 v2(0)1av2(]) cvlne(Y2([«2)~Y2(])) Con 1042
©13 CALL LUOK (6eTSeTT201e2)TEP(L92)00¢8+0+EMITV,OMIV,.LD CON 1043
IS(MATLI11-2) &dbsbnlebIn CB” 1044

Can 1945

a3e CaLl LOOK (I3eTSoTT2110l1eVEP (L1l oBaBs0oY3e03,1)
EmjvagmlyverPlotri~tmiy) .
UmlvsUNlvesPlo (U s-DnlY)

«e?2 155015071
1FC11=D) &a22en2si 0022

w421 IF EM]V) a2 s0nl3q0nl>

en2]) Ewlv=).0

822 RAD=SIU*Em]veTS>IeTSSOOVF

439 ERH=Cr®Y2(1) «ENIV*ORA~RQD-B (1) *TSeERFX

DERRE(HOY2(2) » ({SRA-RAD/ENLY ) oDUIV=bo /TSORAD-8 (1)) 1858
ENC =L A5/ DE AR 1055
YITER(ITS) =TS 1856
EITER(ITS)=ERP 1057
1S21S-EwRC 1058

IF(11-3) &)391ea5uT 00507
~391 TouI=-1.€+30
TSuA=e] £ 30

1RA=]w(1d) 1062
IRBs1(19)

$eC=1w (200 1964
JeDeln (2l 1865

IFLILO(]B8)~IRA) 4S500+450) 4501

%500 IFCILO(19)1-IRB) «582+4501,450]

8502 IF(NPR~]) 4503+:050)46584

&5Cs IF(ILOI201-IRC) 458565014501

505 IF(ILU(21)~IND) «586+4591+4501

L5806 TOMI=AMALIUTIS(IRDIMGoY o I7Re i} eTTS(IRD=1,1MG+3:IPRL)TTISIIRC,
110G [Pwe) ) o TTSUIRC=1 o 1MGo1bue 1))

%503 TSml=eamAN] (TSN TTS(IRD, ING+1.(PRITIS(IRD=1ING21.IPR),
1TYSUIRA I~ IPRI e TTS(IRA=) ¢ I1MG [PR) I /2,
TESAAMAX] (TSeTSHID 7

«501 FFUInI(181-1R8-]1}) 4507+4507,4508

4598 IFLIXA11191~-1R8~-1) +507+4507+4509

«50y JFINPl=1) <3]ues510,651)

«S11 TFUInI120)-12C~=1) #507+a507+4512

312 [F (1M1 (211=1uD=1) 4507 ea%07+451)

§Q§’:’i§§§Qiﬁiﬁﬁﬁigﬁiﬁiﬂiﬁﬂi§¥§§§§
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~913 YSﬂl‘Aﬂlhll'lS(lﬁU’lol"ﬁ’lolPROl)'IYS("!D'?le’IclPﬁ'H. . Cen 108l

1TTS{1nCol s iMGeIruel) oTIS(INCeZeINGs IPRe1)Y) ' CBM 1082
4510 TSHAZAMING (TSHA,TIS(IRBe) o INGo142PRIITS(IABe2,ING1IPR), CBa 1083
© MTTSUINACL o ING-1PHLOTTS (TWAC2, ING«1PRI ) /2. . “ CBM 1084
TS=AMINL (TSeFOMa) ¢ ) CbM 1085

4507 CONT IoeuE L . caM 1086
1F (1715-50) u.l.u..ooa . CoM 1087

o6l 175=1T1Se) - , . Cam luss
IF(ABS(ERR J=1. ) 4390.6390+430 . ) cem 1089

¥98 SITE (KOUT+523) . cen 1090

.

UOITE(KOUT.SBZ)lll'(ﬂ(llctlYE‘Nl)-!-loSI) CBM 1091
. SRITE(KOUT 45821 TrtaDTHovRMERF A+ TABCEMIV ,DNIVeRAD U (1) oCHPHI» ‘cem 1092

1 DIU-'(ozPloORA-I‘ZCH-leZl,!Z(JhYZ(b) PR CEM 1093
TuaTrf IN C8M 1094

62 70 3000 - . . Cc8u 1095

4 ceeemaaeee  PUST ITERATION . CoM 1096
4390 IF111-2) &371ea37)+1637. - -, Cam 1097
4371 Y2121=v2(1) ’ . c8n 1096
4372 GCHEM=Y2(2) C : cBM 1099
IF (ISENT1))1437390374,4373 . | Cam 1100
4374 GCOMVYEQD, \ can 1101
GO 10 1439 can 1102
«373 CaLL oa.tuds.ocouv.lsnun;.nszuu.xvm.rnscnu.lmx.rwstnu.cau 1103
11PR)) cam L18e

1F (MPR=1} 1439:)039¢1038 . CBH 1105

1438 CALL UGLE (}9275+0Q -!Srnum-n.rtsoau.weon-mscnu.lmon.rcpcau 1106
1SEN(1sIPRe1)) . - Chn 1107
QCONYZEOCONY ¢ VRP® (00-QCONY) ) CBM 1108

1639 OCHEM= (OCHEN+QCUNY ) oCH . ¢ cBM 1199
yzOCONY f . cen 1118
QCOMYSCHE (hE-OCUNY) - e cBx 1111
0SDTB=CHG /R0 12) cem 11312

IF (MBPF) 1437+1437,4375 cem 11313

«37> IF(IAn) 1437,1637.437¢ ' : . CaN 1lle
©376 CHFLEERP(Y2(3) ) *CNeCHY coM 1115
1437 RO1)=RONC(]Y) ' B 1136
sR=CH/CH2 . : CBM 1117
URPZEMIVOOHA : 4 . .CBe 1118
QCOND=~D (1) s iT)oTALD) ) . T Ccas 1119
ocmvtsocmvlomv-orn:mn)nsu : cem 31120

UCHE M SOCHE? 1 +QCMEMSOTH/AREA (1) *ASY ’ . ‘ chm 1121
UCOND I =OCONDT «OCOND*OTH/AREA (1) *ASU : cam 1122
VPPT=LRPT +QRP*DTH/AREA () ) ®ASU .. oM 1123
.nov-um.uw-mumunuw . cBM 1124

c . : " cen 1125
oeor:nouu»'cmunns-hnm-mn)/otn . c8m 1126

DO 95 Ixz. ML . ces 1127
®0(1) = RONLI) - can 1128

TEMP x(D(1 I-Atl IOTAgI-1))/B(I 3 ’ : com 1129
EDT2DEDT+RON(I}oCP (1) @ (TEMP-TA LTI ) *DEL LTI SRR (]} /DTH cem 1130

9. Ta(l)=TEMP cem 1131
IF  (MN—N3H) 9796996 : . Chm 1132

06 Kt . 7 . cae 1133
TA(NGR=]1) = TAiM) ' S X CBM 113«

00 96 1 = MBMNUNN : coM 1135

K = Kel cant 1136

S8 TA(I) = (DERI=AIK)®TA(I-])}/B(K) Cc8M 1137
97 LELTT=DEDTTLEDISDTH/AREA (1) ®ASY CoM 1138
1F (HDBU) 75597564755 ’ . CBM 1139

T 155 LLaeFic]) ) CBM 11aG
LU=MLA (NOBU) can 1141

00 757 I=itsLU ’ . CBM 1142

757 RO(1)=RON(T} . CeM 1143
756 CONTIMUE. . CBM 1144
c CBM 1145
c . . CBN 1146
C SHRINK (AND DRCP) OF LAST ABLATING MOOE CBm l1a7
[ - : CBM 11a8
c DEL ML) =DEL (™) ~US (SEE INT DECOMP) ' CBH 1149
1F (DEL (L) ~ELM) 1490149,150 . R c8M 1150

149 DRLP=DEL (ML) *RO (M) *RR (ML) . CcBm 1151
ORLCP=ORLPSCP (M) can 1152

N =NL=-] . C8M 1153

RC ML) =RC M.+ 1) . CBM 1154
DRL=DEL (NL) #RO (N § ORI (N ) coM 1155
ORLC=ORL*CP (M.} : cBn 1156
RAPHB=DRL ®1 (ML) sDRLPOM (ML ) ) . cam 1157

TOF 1 =ORL + Dhl.P ] . ces 1158
YOP2sORLC~DRLCP  ° cem 1159
TOP3=DRLCOTA (M) +DALCPeTAINML*]) . cBM 1160
VOL=DEL (AL} SRR (ML) *DEL (ng o 1) *RR (ML} ) CBM 1161

DEL (MLI=CEL (ML) oDEL (NLo]) toCBM 1162
RACMLI =RA(NL) »6.20EL (KL 1)) C8M 1163

RO (ML) =TOPL/VOL ' Con 1164

CP (ML =TOP2/TOP) . . CAM 1165
TaIML) = TOPY/TOPZ ' CeM 1166
H{NL) sHAPIE/ TOP | - CaM 1167
DELR=VEL (NLL* 1 ®xx(ML*]1Y /v0L . TS CBM 1168
€Z=1.0-DELR ’ . CBY 1169

07=0.¢ R SR -ce4 1170
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- _ 176 62%DELR
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. - C2nCleG2
. -176 €29C2-02
- IFIELI 178417702 07
’ 17T ROALN) aROA (M) oF Z*R0A (X )
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171 MaMel}
179 HOA (M) =R0A IK)%EL
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178 ROA (N) sROA (M) *HUA IK) *62
: N HOE 1) SROP (M) *RUB (K) 262
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SUBROUTINE INPOUT o INPOU

1
COMMUN HOUT ¢ 1EXsDENSVH i INPOU 2
COMMON INI(:!M.ILO(JU)-tR(Ja)p"NJOolM-ICP(JOle'YKPlJo-loh'l'NllM’OU 3
16300100 o TEP (300100 e TTH(0) « THE (30) ¢ TUR (303 o TCM{30) + TTL(30) o THG(30) [INPOU &
2+DH12(2) +RECORD 136) »S0(20) INeOU 5
COMMON RNO(10) INPOU 6
COMMON MATL( 502 +DEL{ 51)»TA( S1),H{50) +RC(50) sRAL S0 ¢ INeOU 7
JAREA (L 50) 4MA( 50) yRAV( 50) INPOU 8
COMMON ROA( 500) +ROB( S00)sNOC( 500) InPOU 9
COMMON TPR (3) yKMG (33 s THG (15037 oNLU(1503) sNHL (1540 o InPOU 10
IKHI (15933 o TTSEN12503) « THSEN(25¢3) o TCPSEN(25+3) o TLMC(25+15,3)s ,  INPOU 11
elscm.n.tpuaon.nsazsns.:n.rannlzs.ns.J).vrz.cm INPOU 12
COMMON TBPF (25¢13+3) INPOU 13
COMMON NPR ’ INPOU 14
COMMON LCToNPG o LT s NBM o NUMMNL ¢+ DELHG + DELM » RF T s RHORA » RHORB s RHORC » TRAINPOU 15
1CA+TRACB + TRACC ¢ HINOOA s RHN0B + RHOOC s EASEB4EC18A¢8B+BCsPSIALPS1B+PSICs INPOU 16
2TRACH,PET (PETE oNSVETAINTPRISDTPR2,DTPRT ¢ TPR3I s TPRZ s THZRO» THF INoWT s INPOU 17
3THWT sOAMA OMG s NU o F JFH oF JF S o JF ¢ JFHP o JFH9 INPUT » OTHINSBRP s HCONY s INPOU 18,
4EPSMe TRES / INPOU 19
COMMON INCH.DOTHY ! INPOU 20
COMMON NNoNJ sNUL ‘ INPOU 21
COMMON CHCRIWPYCR] ) INPOU 22
COMMON TBRP 130) ) INPOU 23
COMMON Nt ; INPOU 24
COMMON TX(30+6) oF1(304s6)+F2(3046) PR INPOU 25
COMMON NCON : INPOU 26
COMMON NEPF oNFIS INPOU 27
COMMON BREX»SWELL ’ INPOU 28
COMMON BB8B (5+3) »EE (593) ,FF (S93) oPST (5+3) ¢RHOO (S+3) +RHOR(Se3) » INPOU 29
1ROCOM(S506+3) +DHC (S5) sDHY (5) +RHOC (5) 4RHOV (5) oP (5) +PP (5) » TREF (S) »BA(5) INPOU 30
200MGA(S) oNF1(S) sNLA(S) s TT5(30+10) ¢ TENT (30101 + TKBU (304101 3 TCBU (30 INPOU 31
310) 9K (S0) o NOBU s NEM2 INPOU 32
COMMON TRAC(Se3) INPOU 33
COMMON NBUF T (5) INPOU 34
COMMON/DATAZASTER » BLANK INPOU 35
OIMENSTON TZSEN(2503) e TCZSEN{25+3) + TSURF (25) o TSEN(25) 4121250 INPOU 36
DIMENSION [0PT(30) ‘ INPOU 37
DIMENSION K5V (5) sKMTL{6) INPOU 18
EQUIVALENCE (DHL+DH12(1) ) ¢ (DH29DH12(2)) ¢ (TS TA) INPOU 39
497 FORMATII2,3F10.5) e INPOU &0
499 FORMAT(1246) . _ / INPOU 41
502 FORMAT (6X12A6) ) INPOU 42
503 FORMAT(//24X31M==~REACTTION KINET]C EOUAHON-—*—IIH ) INPOU &3
S04 FORMAT{1GASTAORNU/DTINE = GAMMA~{ BASEAP (~EA/T)RHOOA ( (RHOA~RHORA) / INPOU &4
1RHOOA) ®*PSIA )}/  21KS6He GAMMA { BBSEXP (—EB/T)RHOOB ( (RHOB-RHORB)/INPOU 45
2RHO0B) **PSIB )/ loxssmn-eamn BCSEXP (~€C/TIRHOOC { (RHOC-RHORC) /INPOU 46
IRHOOC) **PSIC 1) INPOU &7
505 FORMAT (/24X32r——~REACTION KINETIC CONSTANTS~==/1H ) INPOU 48
506 FORMAT (1]1XBHREACT IONZZAHRNOOSKAHRMORBX IHBTXIHPSIBXIHEGXGHT REAC/2INPOU 49
13410H (LB/CU FT)IOKTH(L/SFC) 12XTHIDEG RIIXTH(DEG RI ) xwou 50
507 FORMAT (14KADs2X2F9.242E10,49FT7.2¢2XE10044FB.0) NPOU Sl
510 FORMAT (12X31IHMESIN VOLUKE FRACTIONs GAMMA ® FS5.3417H(MASS rncnoumrou 52
1 = FSo3elr) /704 ) INFOU 53
S11 FORMAT (24X32n-—=TIME INCREMENT INFORMATION--=/1H'} INPOU S
512 FORMAT (6X1BHINLTIAL TIME (SECIF7.3+26X16HFINAL TIME (SECIFT7.2) INPOU 55
S13 FORMAT (1h /76X17n0OUTPUY INTERVAL =F6.+3.1X2THSEC FROM INITIAL TIME INPOU S6
IUNTIL FT7.3e4H SEU) INPOU ST
514 FORMAT (6X1THOUTPUT INTERVAL =F6.3¢1X8NSEC FROWF7.3v1X9HSEC UNTILFINPOU S8
17.3¢4n SEC) LNPOU S9
515 FORMAT (6X)17THOUTPUT INTFRVAL =F 6.3+ 1XBHSEC FROMFT.3s1X20HSEC UNTILINPOU 60
1 FINAL TIME/ZIH ) INPOGU 61
516 FORMAT (6Xe19HMAKIMUM TIME STEP meF4.208% SECONDS) . INPOU 62,
517 FORMAT (/29X16H===~NODAL DATA===/1H } INPOU 63
518 FORMAT (6XT4HNODE MATL TEMPERATURE RELATIVE THICKNESS NODAL DEINPUU &4
1PTH _ CONT.RESISTANCE} INPOU 65
519 FORMAT(7X73HNO. NO. (DEG.RANKINE)  AREA C(INCHES) (INCHES? INPOU 66
1 (SuFT-S~DEG/BTU)) INPOU 67
520 FORMAT(IX2164F12e2eE13e49F9,5:F12,00A14E15.4) - INPOU 68
521 FORMAL LaXeTHAININMUM THICKNESS OF. LAST ABLATOR NODE (INCHES)FINPOU 69
17.4/14%s LONTHERE AKE s[2:40H NODELETS ASSIGNED TO EACH ABLATING NOINPOU 70
2ve) INPOU T1
922 FORMAT (/18K4Br—=-HEAT OF FORMATION OF MATERIAL CONSTITUENTS===/3TXINPOU 72
18HIBTU/LB) 72 IATHPLASTICT 1AGHCHAR ] TKINBAS) InPoU 13
523 FORMAT (20XF9.2+TXF9.2+)14F9,2) INPOU T4
524 FORMAT(/TXZEMENTHALPY DATUM TEMPERATURE oF9.3¢1X11MOEG RANKINE) . INPOU. 75
525 FORMA| (/7/22X36H-~-PATERIAL THERMAL PROPERTY DATA~--//6K14HMATERINPOU T6
11AL Nu. 110X1GHMATERIAL NO. 210X26HMATERIAL uos. 3 THROUSH 10/6X141NPOU 77
2HVIRGIN PLASTICLISX4HCHAR2IXTHBACK-UP) s INPOU T8
526 FORMAT (/6X12HMATERIAL NO.12+30XIHOENSITY =F8.3+1XSHLE/CU FT/ INPOY 79
1 TX1IMTEMPERATURESX 1 IHSPECIFIC HEATSX12HCONDUCTIVITYSXBMSENINAOU 80
251BLE4X]OHEMISSIVITY./S8XBHENTHALPY/9XTH(DEG annzmaru/u-oemulwou 81
36HIBTU/F T-5EC-DE L) 3XBH(ATU/LB) / IMPOY B2
4 (BAFBe2+8AF To0e9XF 10.To7KFPe2sbkFTk)) ; INPOU 83
5260 FORMATI/6K12HMATERTAL NO.J2430K9HOENSITY wFt.3,1X8HLB/CU FT/ INPOU B4
1 TX1IHTEMPERATURESXIIHSPECIFIC HEATSX12HCONOUCTIVITYSXBHSENINPOU 8BS
2S1ALE /SBXBHENTHALPY/9XTHIDEG RITX12H(UTU/LB-DEG) X1 INPOU B6
36H(BTU/FT-SEC-DEG) 3XBH (RTU/LB)/ INPOU BT
« (BXFB.2¢BAFTo4sIUF 107+ TRFI.2 i3} INPOU 48
527 FONMAT(/6X12HMATERIAL NO.I12930K9HDENSITY oFB8.3+1X8HLB/CU FT/ INPOU 89
1 TXLIHTERPERATURESX 1 IHSPECIFIC MHEATSX12HCONOUCTIVITY/9XTH(DINPOU 90
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266 R} IX12n(8Tu/Au~0EG) 4R ) oM BTU/F T-SEC-DEG) / ) 1wPou 91

- : ] (BXF8.2:8aF To0¢9%F10.T)) . InPOU 92
SI FORMAT (10 /6A)YMTENPERATURE (DEG RISFIL.2) IPou 93

532 FORsAT (/720A0TH—=RESIN DECOMPOSITION GAS SEMSIBLE ENTHMALPY-—) JFPOU %4

$33 FORMATY (A} NENTHALPY BTUADISFL1.2) Irou 95

536 FONRAT (10 /7/235000===T(Mt UEPENDENT BOUNDARY COMDITIONS=~-/10 ) 1NPOU %
535 FORMAT (9X+4NTIME 08X s 4HPEOS ¢ 3N o SHRECOVERY ¢ 35+ HRAD IAT 10N+ R » MMMEATINPOU 97
1SR« SMPRESSURE ¢ 34 ¢ THELOWING/ IR o SHISEC) o TR o aNOPTN 30 o SHENTHALPY s J0e 1NPOU 96
290EAT RATE caX o 20COEFF o | 44+ SHREDUCT 1ON/201 4 BH{BTU/LE) + 2K 1 1IN BTU/STNPOU 99
30 FT-0lRe JOHILE/SY FT=o WMo SHIATH) 2 IR NPARAMETER /74008« THSECOND) o  [NPOULEO

4ok ¢ THSECOMD) ) ————e InPouiol

S36 FORMAT (0XeF8.208R01200K021FB:203%) 9F8.003ReF8.SvINeFE, ) Irgule2
SI7 FORMAT (1IN /79K e6wriCH/CHO = PHIZIEAP (PHID=1.) WERE PNl o 2,%RPsn 1NPOUL 0D
1001/7Crn0. BRP IN TABLE) 1POUL S

S38 FORMAT (/77271 300===SURFACE EQUILIBRIUN DATA-~~) 1NPOUL S
SS1 FORMAT (10] 10XOSHAEROTHERN CHARRING MATERIAL THERMAL RESPONSE AND ALNPOULOG
18LATION PRUGHAN/TIRMPAGE L /1N GTAZAS) 1wPoulLeT

S52 FORMAT (9K oonT [0 ¢ B4 AMPROS ¢ 3K o PHSURF ACE s 4K » THSURFACE/9R « SHLISEC) o  INPOULSS
l1l-W!U.Sloml“.ﬂ-“ctislwzuom“!6 R) 26X SHRATE/ZIBK» 1POUL 09

_ 210MNJLS/SEC)) lnPoULRE Se

553 FORMAT (8x2eMeINITIAL (mu RADIUS» 1XoF 6 04X e 2LHAREA PROP,.TO RAINPOULLL
101USeF 4, 2) INPOULY2

, 554 fmllumlll! EATENNAL RADIUS»1XoFb. 3900 ¢Z21NAREA PROP,TO RAINPOULLD
1 101US®ef 4. 2) InPoUl LS4
555 FORMAT (OX1SHOPLANAR SURFALE) InPOULLS
556 FORMAT (OR oaMT 1Nk ¢ BX o 4HPHOBD s SK o 4NV [EW s SK o SNRADIATION/9X o SHISEC) s  INPOUL LG
1T s 0MOP TN 4R o 64F ACTOR 04X « SHHEAT n!um.umnwso FT=/7601, INPOULLT
2TnSECOND) » 1wrouLle

S60 FORMAT (12,5E10.0) INPOUL1Y
So6l FORMAT (12.F8.4001)) . Isroul2e
563 FORMAT (12¢13:01¢1201207F10.5/0F10:5) inrFoul2l

S66 FORMAT (AL o9Re2F 10.SeE10.30F 10.50E10:30F10.5/A109K:2F 10.5+E10.30  JNPOUL22
1F10.50 E10.34F10. 3 iroui2ld

5640 FORMAT (A]o9R2F1E.S INPQUlI 26

ST1 FORMAT(I2,F18.5+¢F 1POUL2S

STS FORMAT(I]+F 9.5+ IF10.5/0F18.5) 1Pguize

77 FORMAT(E1eF9.5¢3F 10.5) - INPOUL27

P 579 FORMAT LI2X2E12.5¢2€03.6.110) gyl e
- S790 FORMAT (6X+26rNw RADIUS CORRECTION ON CM) 1PQUL29
S791 FORMAT (IF0e5eFveaeF9.3,2F9:.3012:48) INPOULIe

S792 FORMAT (/76K P 0oFDoboalt ATH/Z76X ¢ I (2SHTENPERATURE m :m 710U 31

‘ 16X03(251  (DEG o) AT T=dAlL  )) IWPULI2

ST793 FORMAT (//76A+3TreAD SURFACE EQUILIORIUN TABLE OF- m-lz» IePoUL33

S794 FORMAT (/776X T4nEQUAL MASS AND MEAT TRANSFER COEFFICIENTS AND EQUALINPOULIS

1L DIFFUSION cocrnclr.nls/u.mlu SURFACE VIEW FACTOR =, :mus

26.3) NPOUL 36

5795 foaun(l/u.lhm-ml-“vufon.nu.lmsm 2eFPeboa ATH// 1NPOULIT

1702 1enTEMP 5K o 201=00T=" CHEN.PROD SURFACE » JX)/76X»2{36M(DEG R)  INPOULIS

) ’ 2CHAR/CH  (BTU/ZLBY ~ SPECIESo2K) /7 ISR oF8.202KsF T 402K eFBe204XsA00 1Ko INPOULIY
) I Be202hoF TebTZRoFBe206K,AD)) INPOULAS
5790 FORMATI2F10.00F 9801103 (9A011)oF10.0) INPFOULS)

ST97 FORMAD (/7/6A+aSHNATIO OF MASS TO MEAT TRANSFER cotrncmns 2eF 6.3/ INPQULS2

1 6R+28HUNEUUAL VIFFUSIOW EAPOMENT $. /6K s 2MMNONINAL SURFACE VIEINPOULSD

24 FACTOR zeF6.30i1M (OPTIUN 1)) INPQUL &4
5790 FORMAT (0RoF 9. 20049F9e20IXeF9:204KoF 9. INPOULAS
22¢303F9:200K0F942) INPOULAG

5799 FORMAT (6X+66MMEAT TRANSFER COEFFICIENT MULTIPLIED BY (R INITIAL/RINPOUAAT
1 CURRENTI @02 o /6K 6MMERE ER & ()o0=.201/(1.=~N) AND N IS THE SURNINPOUILAS
2In6 RATE tnmm.lu.nmu THIS PROBLEN N HAS BEEN SET EQUAL TO +INPIULAY
Fa.5 : INPYULSE

S80 FOMMAT (8F10.5) ; INPOULSL
SAL FOMMAT (/14A20rBACK WALL CONVECTIONISAPMBACK WALLIOAFHMRESEAVOIR/  INPOULS2
113X23nCOEF BTU/F1SQ-SEC-DEG ROXIMENISSIVITVEX1INTENPERATURE 1ePouUlSd

CITAFLO.401OAF 6. J0100F10.2) INPQULSS
582 FORMAT (5F10+5094011) 1NPOULSS
DATA WLANKIASTER/IN s ivies 1WPOUASe
InNPUTSS ) 1oULST /
LL e : . 1POULSS
INCH=S 1PoUL S
w¥=8.0 . INPOULGS
00 3500 Is1S . 1POUL6L
3500 NuuFT(1)aQ INFOULIS2
[4 INPUT/Z70UTPUT U o TIT 3]
4 L 1POUL 66
1 NeGa) INPOU16S
IRITE (ROUT55))NKG 1PoULI66
READ (INPUT, 4vYe END=q99) (RECORD(I)e [w1s38) Iwrouie?
[« READ (INPUT. 499} (RECORD (1) e Jeled6) INPQUIGS ,
60 10 998 ) INPOULSS
[ 1F (EOFs INPUT) 999, 998 INPOULTE
999 CONTINUE : POyl 71
sToP inroul T2
998 CONTImE 1wrgui 73
c EUNITNINPOUL T4 -
. WRITE (KOUT+582) (RECORD(I) vivle36) InPOULTS
wRITE (KOUT+583) INPOULTE
WRITE (KOUTeS06) INPOULTY?
wR1TE (KOUT +505) InrguiTe ‘
WRITE (KOUT586) 1nPgulLly

READ (INPUT«S64) ADRMOOAHHORA sBA¢PSIAIEA:TRACASB99RN00S »RNOHSSINPOULISS
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- ,
10,PS1o ety TRACS +CPoRMONCIANORC+BCs PSICECITRACCHNDBU

IPoul sl

WRITE (KOUT eSE7) A9 +RIO0A siHORAIBAPSIAEA, lm.n.m.m.u-lmlu

1PSIBoEB e TRACE  sC9eRMOOC (KORC+8Ce PSICLEC, TRACC 1nPoUl8)
REAU (INPUTe503) ."mlmcm'ulc'ﬂl”."l"!ﬂ"ﬂ'oﬂ'ﬂﬂl.‘)mlo INPOUL B
10 Tos oBRY o TPR2 o TP I DEL N, D01] s DH2 s DEL MG + GANA » T2 InFoules
IF(IF=1) 1T71e1700272. 1NPOULS6
170 JF=2 InPOULET
GH 10 172 InPoulse
171 =18 InFouLe9
172 SFusJ¥ /¢ InPoUL 99
JFaFrie JFu INPQUL 9L
JFHP= F e ) INFouUL92
FIFSsuf 18P0V 93
FIFHsF FS/2.0 INPOULSS
NOIsMUeN] 1NPOUL S
IF (NO) 181e181s1082 INPOUL 96
182 READ (INPUT+580) (SO(I) ,Is])+N0) INPOUL97
+ 181 Cum¥InugE INPQUL9e
IF (N1) 184s1840183 IPOUL99
183 NOPznUe ) 1nPOU280
XEAD CINPUT 5880 (SO(I), 1=NOP.NOI) InPOU201L

186 [F(GAMA) 4D8+40Y5409 d
408 GAMASRNMOOC/ (RHOOC~ (RH004 + 6008 ) - (mlOW"IGWI 1nPQU203
40Y OnGs].0-GanA ‘ 10P0U204
HH0 (1} =GANA® (RHOOA *RNO0Q ) +OMGERHOOC INPOUZ20S
RrOL2) =GANA® (HHUKA *RHORA ) «0NGSRHORC InPoU296
GANANSGANA/RHO (1} © (RHODA »RHO0S ) InPou207
WRITE (KOUT +510) GAMA +GANAMN InFoU208
IF(NDBUY 7007010700 INPOU209
700 WRITE(XOUT,7908) InpPou2le
7900 FORMAT (/23X ¢340===0ECONPOSING BACK=UP KINETICS~~=/) 1nPoU211
DO T4 I=].NOBU Irou2l2

“EAD(I"U‘I-S“.)A%M(!-IDomﬂ-l)|.~(hl)-?$lthl)o££ﬂolh InPouU213

ATRACIL 1) o09sRIGV (L +2) sAROR(1+2) »008(1+2) o

PS1ils2) +EE(102INPOU21S

2) JTRACTT 025 0C90sitD0 (L9031 yRMOR (L 03) oBBB (1030 oPSI (1931 oEELL+D) QM(IWZIS

3 IePou2i6
READCINPUT 79011 DMV (I} ,ONCCTD +GACT) o TREF (1) 1217
T901 FONMAT (38K+s2F10.5+10X+2F10.5) . Inrou2ie
WRITE (KOUT»7902) | IePou219
7902 FORMAT' (/28X ¢24rWECONPOSING BACK-UP NO. +11) lmzo

-MRITE(KOUT ¢ 506)

- IPou22
WRITE (XOUT9587) ADRMDO (110 sRNOR(101) oBBB (1013 ePSTI(Re1) oEELTs1) 0 (mzz
1TRAC(191) 4B99RMUO(E+2) sRIOR (1920 s 8BBET92) o PSL11+2) +EE(1+2INPOU22]
2)ﬂ'RAC(l'?’vC’tWﬂcJ)'mﬂvl"“(lol)l”lllc]lcﬁ!ilvl)v'ﬁ“‘lm‘
3N 1NPOU22S
IF(GALL)) 70207030703 IaPOU226
702 GA(I)=RHO0(1+3) /7 (RM00(1,3)~ lel-ll‘m(hl))°lm“ol)° :wwzzl

IRHO0(L2))/GA (1))

703 OMGA(I)=],-GA(]) . InPou229
nuouunsun-umoou-nomu.znwmmu.n 1rou23e
RHOC (LI =GA (I (RHOR(L 211 oRNOREL 0 2) ) *ONBA (] ) *RHOR (1+3) IePou2il
GAMAREGA (1) 7RHOV LI ®(RMNO (]9 1) +RHO0(1¢2)) INPQU232
WRITE(XOUT+510) GA (L) s6GANAN InFou233
Pe1)=ntiOV (1) 7 (RMOVI1)=R0OC (1)) INPOU234
PPLII=P (1) *RHOC (]} 1POU23S
00 7030 Ja}sd INPOU2I6

7030 FRileddni1.=PST(Led) ) *BRB(1+J)® (RNO0IL e )00 (1o =PSI(Ied))) Ieruu23?

704 CONTINUE InFou2de

701 CONTINUVE 1NPOU239
IFt0Tmd) Olnhunll InPou2es

410 DYWE=>, 1NPOU241

412 DIMINs.0) 1PQU2e2

413 IF(TPR2)6]0e0100a]S 1POU2¢)

416 TPR2=IWFIN 1POU2S

15 lruﬂuulo-ou.on INPOU24S

416 TPRISTHF LPoudes
lnwuz-mzlm ~u.cuun 1NPOUZe?

4)8 OYPRY=DTPR2 1POu248
OTPR22DTPR) INPQU24Y
TPR2=TPRI 1POU2Se
60 10 436 18Pou2s1

417 WRITE (XOUT»S5)1) Inrouzs2
THF INSARAR L (THF Jue TPR29 TPRI) 1uPou2s)
WRITE (KOUTe512) TNZRO. TiF IN 1POUZSS
WRITE (ROUTSIDIOTPART,TPR2 1IPou2ss
wRITE (XOUT+516)DTPR2,TPRR.TPR)Y 1uPouzse
WRITE (KOUT«315)0TPRI,TER) lurouss?
wITE (KOUT+516) OTMB 1rouzse
TRACHsAMNIN] ( TRACA s TRACS, TRACC) INFourse
PETE=NNO (1) / (W10 1)) ~AN0 (2} ) 1POU2ES
PETaVLTESRNO12) IPouzel
cavccossen m PROPERTIES tPou2e2
Ne® InPouzed
[T 1PoUZes
NOBUCHS O 1NPOURES
J1ndFn InPou2es
CALL LCOUNT (=Musi=8+L.CT oiPGRECORD ( 35) } IPouze?

302 WRITE (MOUTSIT) inFouZes
WRITE (KOUT+S18) 10P0UZES
WRITE (RKOUT5)9) fnPouzte
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RPN

BaA3TeK 1Irouz7l

HEAD LANPUT ¢ 500) (MATL (T) JTALL) JAREACL) ¢DEL (1) +RAL]) «RCII) o Iml oMANEN) INPOV2T2

AESNA(2) . INFOU2TI

HSysRa(l) . : } . IPOuU2Te

RAI1)=0.0 INPOUZTS

D0 400 1=}, IPou276

IF(1=2) 454050453 1rou2?7

53 RALLI=RA(E~1) o tuel (B=1) sUEL(1))/2.0 v InPouz7e

60 T0 461 P 1POU279

©52 RA(2)=DEL (1) eUEL12) /2. InPou2se

baBLANK INPOU28)

61 DEL(L=1)=DEL(]1-1)7)2. InPouzs2

o541 RavilisrA(l) INPOU2ZS)

IF(AE) 454200943 90542 1Nrou2ss

45462 AREAL]) = (ABSIRSVERA(1)))OeAE 1NPOULES

50 TO 434 1NPOU286

4563 IF(AREA(])) 4544145444454 1Pou2s?

4544 IF (NSVY) 4545045404545 INPQUZSS

4545 AREA (1) =ABS (RSVeRA(I)) 1urPouzes

AE=1.0 IwPouzse

G0 10 454 1P0U291

4540 AREA(I)=], 1Pouze2

©56 WRITE (KOUT 05200 FoMATL (1) o TALI) oAREA (1) oDEL C1Y oRA (1) ol eRC (1) INPOU293

IF (MATL L) =2) 40)+405.705 1uPON296

401 M sl 1POU295

00 40e Jx)oJ) LNPOU296

NaNel Awrou297

HOA (N) sRHOOA INFOU296

R0B (N) =RHOUB INPOU299

406 ROC {N) =HMOUC INPOUISE

S1=JF InFoUlel

60 TO 409 INPOUIS2

405 M sl INPoU3Sd

U0 %06 J=]eJ) INPOUISS

haNe) 1POUI0S

KOA (M) =RHORA . 1wroules

ROB (M) sRNORS ‘ 1roule?

«06 HOC (N) aRMORC 1rovaes

JisF 1nPOUI9

GO TO 00 1NPQUIL e

705 IFIMATL(1)=10) 480:480+T00 1NPQUIL 1

706 K=MATL(1)=21 INFOUlIL2

VKHSFLOAT (K) /240 18P0U313

Knan/2 ' 1NPOULA

IF (VK=KH) T08+707.708 1POUILS

707 %0COM{101)mlMOR (ke ]) 1nPOU3le

HOCUM (] + 2) SRNOR (Kr4e 2) inroual?

HOCOM (143) SRHOR (RNe 3) InPOUILS

Atl) =0, 1wPoul Y

GO TO Tey 1roui2e

700 KusKwe] 1POUI21

HOCUMEL o)) siriuO (RMe ) ) 1nPOUI22

HOCOM (] +2) 2RO (KN4 2) 1Poul23

HULOM (1 03) SRHO0 (NMe I) INPOUI2S

A(l)I=).0 1POUI2S

109 1P (Krt=KNS) 70900 709247800 1NPOUI26

1090 WF1{Rn)=} IPouazy

AnSekn \ JPoUI2e

NOBUCHEMODUCH. | INPOUI2e

7092 mLA(RM) =] S INPOUIN

«00 CONTIWVE 1rouddl

1F INDBU=NDBUCH) 10954 78044709) 1P0u332

7095 SQITE(KOUT 7090 fPou 433

7096 FOMMAT (10K oS5NTOU MANY NECONPOSING BACK-UPS [N NODAL DATA -~ GUIT INPOUIIS

1J08) 1Pouls

ST0P 1NPOUIIS

7093 oR]TE (XOUT, TOVT} 1P0U2)7

1097 FORMAT L10X254nTUY FEW DECONPOSING SACK-UPS LN NODAL DATA -~ QUIT JINPOUIIS

108) 19POU2YY
S100 ]

709« CONTIME 1ePoudsl

403 DEL thusti) sQEL (NN} 712, 1P0UIN2

CaLL SLOPQ (MUsNomA o ARTA (ENA) 1NPOUND

Nanag, o | 1NPOUIM

17 (NDul) 7098+ 70wV, 7898 1POUINS

TO% NuNZunLA (NDBU) o L 10PoUINS

Go 0 Te9) 1PQUINT

7099 NeslunBN 1PQUIe8

7691 CONVINMJE 1POUINY

IFIRSV) 4031+4054+403) 1PoUISe

«03Y) HSYNe-ASY 10P0UIS1

w0 ] TE (XOUT ¢ 550 ) REVN 1 AE LIPS

60 10 06 1POUISd

4032 Rl Te (XOUT ¢553) 1POUISs

w0 10 304 Lrouss

4033 SRITE(KOUT +552)usveAL 1POUISe

306 oRITL (KOUT+52)) DELNs 1POISTY

OELNEOELN/ 1240 rouiss

HEAULINPUT 5820 nCONYEPSus TRES:CHCR] +PYCR L o NCON 1Poudsh

IF (CnCRT) 30903050206 LPousss
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,

305 CHCRI=0.02 InPOUI6]
300 IF (PECHI) 307+307+308 19P0U 362
307 PyChiisg.98 10P0L 363
308 Tainmnese})aTES 1POUI6s
LALL LCOUNT (o sLCT +NPGRECORD (35} ) INPOUISS
wRITE (KOUT 551} HCONY JEpSus TRES 1POUI66
CALL LCOUNT (S oL.CT oMPGRECORD €35) ) INPOUIST
WRITE (KGuTe522) 1Poules
SRITE (KOUT¢523)UN10DH2 . DEL MG . INPOUISY
CALL LCOUNT (2  LCTINPGIRECORD (35))  ° 1ePOUITE
eRITVE (KOUT.526)12 . INPOU3TL
IF (MU} T¥10¢ Tyl0eTY07 1PUT2
7907 DO 7908 J=1oNDBU IPOU37I
CALL LCOUNT (5+LCT sMPG+RECORL (3I5)) 1NPOUITS
_ MRITE (XOUT,7982) J 1POUITS
790y FORMAT (/21 ATHPLAST IC1 1 XerCHAR ) 7K IMGAS) 18POU3T6
Wl TE (KOUT 9 7909) INPOUITY
#R]TE (KOUT 95230 UMV (J) «NHC ¢ J) sDELHG InPOU3TS
7988 WR1TE (KOUT4526) TREF (5) 1MPOUITY
7910 CONTINUE 1POUles
vomceoees  MATEXIAL PROPEMTIES INPou3sl
CALL LCOUNT (6~ oLCT +NPGoRECORD (35) ) IPou3s2
310 sRITE (XOUT»525) 1P0UL I3
CALL LCOUNT (34LCToMPGoRF CORD (350 ) INPOU IS
MRITE (XOUT+ T905) roules
7905 FORMAT (/3% s 8MUECUNPOSING BACK-UP VIRGIN MATERIALS 22426426028030+ IMP0UIS6
1 CHAR MATERIALS 23029¢27¢029931) INPOU3IST
184 ] IPOUIs
Lo =] PO
100t =1 1w70udve
Ky=} : LPOUd9)
350 IT=iTe} IPoude2
READ (INPUTe57]1) MCeTT2¢1ToRTI o TCPULIToKT) o TP (T oK T) o TEP (IToKT) p L g Tx X]
IF (NC) 351 9358535} LPouIve
351 InI(KT+2)=ILO(KTe2) o1T=) 1POUIvS
IR(RT+2)31L0(KT o2} 1POUIve
TuZtlekT)ab. 1PouI?
VO 357 I=2,17 1NPOUIe
I57 THZ(DKTITHZ R4 oKT) o {TCP (S ol T) o TCP (1= oKT) ) /72.0(TT2(1 oK T)~TT21 ]~ I1NPOUITS
114K10) 11POULO
CALL LOOK (KTe2o¥2o¥T201eKT) oTHZILoKT) e0s8s0sMSMoDUNs 1) 10POUL0)
00 359 Ia1,I¥ ) 10U
359 THZ2(1eKTIxINZ (] onT) =riSH 1NPOULE3
CALL LCOUNT (pel o0.CTo0PGRECORD (350 ) 1POUADS
312 JRITE (KOUT ¢S26IRToRHOIRT) o fTT241oKTI o TCP (I oKV ¢ TRP UL oK T) ¢ THZ € ] o KT ) I NPUULES
1oTEPCLKkT)oln) ol ) LPOU0e
KysKTe) INPOUET
11s0 1oUe08
IF INC) 35653530553 19P0U0e
356 1F (RT=2) 3950+35¢0710 1POUs1 6
710 IF (N0BY) Tllesli0e71) 1P0uUsl )
1 Is) 1nPOUel2
00 720 K=} ,MUBU IPouel )
11s8 JPous e
712 118)Te) 1HPOUs1S
READLINPUT oSTE) nloTTSEIToI) o TCOUISToldoTRBU(LITSI) 10U ) &
IFtnC) T713:74241)1) 1oy ?
113 leltle2))niT 1PNl
1L0(1+210m} IPoUs]9
Tutlezlrmy JuPOUSZe
fenTedeldn0. xmn

09 7le Ju2,lt
716 ltl'l.nl)-l(ul(J-lllloI'CIHJ-I’O'W(J-I.ID)I!.OCHSIJ'“"“CJ-IIM

1ol
CALL LOOK (Z8e ko Fulf (KD oTTSERolD o TENT 112 1) 000008 HENDUNe ) ) lms
. 00 MY Jelell 1P0Un2e
TIS TENT (011 aTLNT (Js 31 o008 1P0U2?
IF1200-1) T1TeT00s 717 1PoUrZe
116 Rsinwd (0} 1Pz
%0 10 1is 10U30
717 Ramsln0v ik} UPGMIL
776 CaLL. LOOMT (601744 CToMPgoRECOND1381) 1P0I2
Lele2) 1Pend)
VRITE INOUTe3200)  LoMPmetTISEIo0 o TCOUIIel? o THBULIo 8D s TENT (Do lD e INPOULIS
1=ded il 1PN
talel 1POUJe
1114 7194330593 :mm”

NG 1 1} o ;
NG IF(2om=1) 1204742, 120 \upounde
120 CONTIME » 1P
a1l lwme 1PNl
Leo [T aeoe)
o1l READLINPVTSe)) KToMNDIXT) o (RNTLIE) olales) 10P0Uee)
IFARNINT) ) 3558475500 RS . 1P
386 Le) 1P
Lated PV
1PeUn?
IF (XMIL £3) ) 35330 4850, Y54V 1 ovedy
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C UTILITY %UuTINg LOUNT == COUnTS TITLES: ANMD WUNBERS EaCH PASE 3
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1ex=0 LooK 10
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C UVILLITY MUTINE ORDRND ~- ROVTINE TO REORUER A FLOATING POINT ARRAY
WITH SPECIAL FEATUMES FOit ORDERING SURFACE TrERWOCHENISTRY TABLES

SUBROUTINE ORDERY (NKeX1el1)
OIMENSION R1¢DI 1R 412
OIENSION LS (200

e L AWS (NE)

LSiidee

T LS(2y=y

3

sl
32
3

C UTILITY RUUTINE ONDERT == RAUTINE TO utomtn INTEGER ARRAYS

LK

we~

LSt)w2
iLis)

51ttyel

0D 1 wm24M
[SYLIT ]
LSl
Laml

S

21C=R) ¢
LICel )t

Je =t

15(J3) IeIle D0
Listie}
LSILEI Lo
60 10 29
LastA-)
LaLSILAS

IF L) 303441
Jui=t

1F(J) 3103k e29
LAstA-]

L S(LAY
Jdadel

IF L) 600,32
LAsLA~-]

LaLSHA)

IF L) Setya?

Judol

IF \NR) 22941294129
IF(RIC=RI(I}) 34953423
IF (X1 () =X1C) We53e3D
J=}

G0 10 3

JzJe}

Hel-]

=

00 2 K=Jein
A1tMe ) sk} (M)
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Matte)

11¢a=1lC
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En0
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N=MR
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00 & J=2m

LIF(NR)BeTe7
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C UYTILITY ROUTINE SEQUA =~ REQROEXS UP TO FOUR DEPENOENT VARIABLE
[

2}

22
23

26

30

ARKAYS BASED ON IME RESULTS OF ORDERD CALL
SUBROUT INE SEQUA (NelL oAsReCoD)

OIMENSION A1) e0(1)eCE1IoDERI oL (D)

15=0
00 36 Il=)en
I=11

J=L )

LiI)=]

IF(J=1) 22+30+22
IF(IS) 25423425
Sa=A(l)

Sas8{1)

Sc=C{l)

S0=0D(1)

I1s=]

A=Aty

B8 =utN
Ch=CtNn
D(1)=0¢tJ)

189

60 Y0 21
IF(IS=J) 26428420
1s=0

A(l)=SA
B(1)=s8
C(I)»sSC
0(1)=SD

CONT INUE
RETURN
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C UTILITY RUWTINE SEQUAS == RFORDERS UP TO FIVE DEPENDENT VARIASLE
c

21
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ARRAYS WASED On THE RESULTS OF ORDERD CALL

SUBHOUTINE SEQUAS (Nel v/ o8¢CeDoE)
DIMENSION AT1)ot(1) oCURDeDERDoLEDY

DIMENSION E())
1S9
D0 30 Ji=],
I=11

JaL ()

Lil)=g

IF(J=]) 22430022
IF(1S) 25.23+25
Sasati)

SB=H (1)
Sc=C(1)

So=d (1)
SE=EL1)

18s1
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[T311 T 10 ]
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UTILITY RUUTINE SLOPY -~ GEMEKATES SLOPES OF DEPENDENY VARSASLES

BASED OM QUADRATIC FITS TrRuuGh THREE SUCCESSIVE TAULE POINTS
SUBROUT INE SLOPUY INUML o1 P oER) '
SLOPE EVALUATION ROUTING

OINENSION X(3)e PUd)e FMILDe 201D

ENi2) » ( P(2) « PU1) ) /7 ( K42) = R(1) )
Enel) = Ent2)

2e17%0.0

oC = ENL])

D0 3 1 =] o s

10 = | » )

P =] .2

17 = 1PO « NUMK

IF (17) 33 v 01 ¢ 32

31 08s0C

32
3

»”

»
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3

R P

60 10 &)

60 70 40

ROT = R(1) = X(IPO)

AYT = 2(1P0) - A(IPT)

ATO = X(IPT) - (D)

AL = PLI) 7 ( AUT ® 270 )
ROTT®ROTexyT

AB=P (1413 /72077

AC ® PLIPT) /7 ¢ ATT ® K70 )
AdA = AA @ aTT

ac = EN (1PO)

En(IPU) = AD © (AOT = RYT) o ACC - AAL
EN(IPTY = AC * (ATT = KTO) + AAA - ADB
Enil)s  AA @ (ATO = XOT) o ABB - ACC
QF = entl)

IF(I=¢) 36441435

Enil) = ¢ of » wA ) /2,

- Emtl) = (Nl » 9B ) /2,

xosxtl)=x(i=})
CONTInuE
RETURN
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